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EDITOR'S  FOREWORD 

When  Aristotle,  perhaps  while  in  an  ironic  mood,  specu- 
lated about  the  future  destiny  of  mankind,  he  prophesied 
that  men  would  be  slaves  of  the  necessary  evil  of  work  until 
the  day  when  the  shuttles  would  fly  back  and  forth  of  them- 
selves and  the  plectrum,  untouched  by  human  hands,  would 
make  the  strings  of  the  lyre  resound.  That  day  seems  to  be 
virtually  at  hand.  It  is  the  change  the  new  technology  has 
wrought  in  men's  ways  of  life,  which  the  ancients  would  have 
considered  miraculous,  that  constitutes  the  theme  of  this 
book.  The  authors'  analyses,  together  with  the  farseeing 
introduction  by  Professor  Ogburn,  should  prove  of  interest 
to  the  general  reader  in  finding  his  way  about  the  bewildering 
world  of  men  and  machines.  It  should  help  him  also  to 
obtain  a  glimpse  of  what  lies  ahead,  both  in  the  way  of  po- 
tentialities and  of  problems. 

While  this  volume  should  serve  as  a  guide  to  the  intelligent 
layman,  it  has  a  special  function  for  the  student.  It  not  only 
brings  together  the  relevant  facts  from  the  world  of  science 
and  technology,  but  relates  these  to  the  facts  of  human 
living.  Indeed,  this  volume  suggests  itself  as  a  suitable  intro- 
duction to  the  problems  ordinarily  studied  by  the  social 
sciences,  if  it  is  recognized  that  technology  offers  one  of  the 
most  revealing  perspectives  for  viewing  the  social  scene. 

In  recent  years  general  introductory  courses  in  the  social 
sciences,  sometimes  known  as  "survey"  courses  or  "orienta- 
tion" courses,  have  multiplied.  Some  of  these  courses  have 
taken  as  their  central  integrating  theme  the  transition  from 
a  pre-industrial  folk  society  to  an  advanced  technological 
urban  civilization.  Wherever  this  is  the  case,  the  present 
volume  should  prove  itself  indispensable. 

This  volume  is  of  particular  interest,  however,  to  another 
group  of  students  whose  need  for  general  instruction  in  the 
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social  sciences  has  only  recently  been  recognized,  namely, 
the  students  in  schools  of  engineering  and  of  technology. 
It  would  be  difficult  to  suggest  a  more  appropriate  medium 
for  introducing  them  to  the  world  of  social  relationships  and 
of  social  problems  than  a  volume  which  deals  with  the  do- 
main of  knowledge  which  will  constitute  their  life  work  and 
with  which  presumably  they  already  have  considerable 
familiarity. 

Louis  Wirth 
The  University  of  Chicago 


PREFACE 

Investigation  of  the  effect  of  the  machine  upon  society  has 
only  recently  begun  to  claim  the  attention  of  writers.  Some 
books  which  have  appeared  of  late  have  been  highly  tech- 
nical in  nature  and  written  by  experts  for  experts.  Others, 
making  their  appeal  in  more  sensational  manner,  have 
featured  a  few  dramatic  developments.  Still  others  have 
tried  to  prophesy  the  effects  of  invention  in  the  far  distant 
future. 

In  the  preparation  of  this  volume  an  attempt  has  been 
made  to  avoid  established  paths.  The  authors  have  tried  to 
present  a  balanced  picture  which  might  aid  the  student  and 
the  citizen  to  gain  some  perspective  of  the  kind  of  world 
which  they  are  called  upon  and  will  be  called  upon  to  face. 
In  their  opinion,  the  realities  of  today  and  the  potentialities 
of  the  next  decade  or  two  are  exciting  enough  to  stimulate 
the  interest  of  any  man. 

During  the  course  of  their  work  the  authors  have  received 
advice  and  cooperation  from  members  of  the  National  Re- 
sources Planning  Board,  as  well  as  from  contributors  to  the 
various  excellent  reports  published  under  the  auspices  of  the 
Board.  They  have  also  drawn  upon  the  unique  studies  car- 
ried on  under  the  W.  P.  A.'s  National  Research  Project  on 
Reemployment  Opportunities  and  Recent  Changes  in  In- 
dustrial Techniques. 

Acknowledgments  are  made  to  the  following:  Dr.  S.  C. 
Gilfillan,  formerly  of  Purdue  University;  Dr.  Bernhard  J. 
Stern,  Columbia  University ;  A.  A.  Potter,  Dean  of  Engineer- 
ing, Purdue  University;  Harold  A.  Osgood,  Vice-President, 
Fulton  Iron  Works  Company,  St.  Louis,  Mo.;  Commander 
T.  A.  M.  Craven  and  Committee,  Federal  Communications 
Commission;  S.  H.  McCrory,  R.  F.  Hendrickson,  and  Com- 
mittee, U.  S.  Department  of  Agriculture ;  Lowell  J.  Chawner, 
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Chief,  Construction  Economics  Section,  U.  S.  Bureau  of 
Foreign  and  Domestic  Commerce;  and  David  Weintraub, 
Philadelphia,  Pa. 

Dr.  Henry  Jaffe  and  Miss  E.  Carr,  affiliated  with  the 
Medical  School  of  Northwestern  University,  have  aided  in 
the  preparation  of  Chapter  VI,  "Science  in  the  Professions." 
The  entire  manuscript  has  been  read  by  Professor  Louis 
Wirth  of  the  University  of  Chicago,  and  many  of  his  sug- 
gestions have  been  incorporated  in  the  text.  Needless  to 
say,  the  authors  are  extremely  grateful  for  the  aid  rendered 
by  the  above  mentioned  persons. 

Professor  William  F.  Ogburn  of  the  University  of  Chicago 
has  been  kind  enough  to  write  the  opening  chapter  of  this 
volume.  His  advice  and  criticism  have  been  constantly 
placed  at  the  disposal  of  the  authors.  Whatever  merits 
this  work  may  possess  are  in  no  small  measure  due  to  the 
pioneering  research  which  Professor  Ogburn  has  carried  on 
during  the  last  few  years. 

In  the  pages  which  follow,  the  United  States  has  been 
taken  as  the  major  focus  of  attention.  Naturally,  not  all 
technological  developments,  even  of  the  last  decade,  could 
be  covered.  Little  attention  has  been  given  to  the  subject 
of  technology  and  modern  war.  The  lack  of  both  informa- 
tion and  perspective  makes  adequate  treatment  impossible. 
It  is  obvious,  however,  that  mechanization  holds  the  key  to 
modern  warfare.  While  the  problem  of  military  technology 
at  present  seems  to  overshadow  all  others,  it  is  still  extremely 
difficult  to  foresee  the  effects  which  the  devastating  struggle 
taking  place  in  Europe  may  eventually  have  upon  the  whole 
American  scene. 

S.  McKee  Rosen 
Laura  F.  Rosen 
Chicago,  Illinois 
January,  1941 
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CHAPTER  I 
NATIONAL  POLICY  AND  TECHNOLOGY 

BY  WILLIAM  F.  OGBURN 

Invention  in  an  Age  of  Change 

It  has  come  to  be  a  commonplace  observation  that  we 
are  living  in  an  age  of  transition,  an  era  of  rapid  change  and 
of  widespread  adjustment.  Many  observers  point  to  the 
fact  that  in  recent  decades  the  machine  has  brought  into 
being  a  new  kind  of  world,  and  that  just  as  we  speak  of  an 
industrial  revolution  of  the  past  so  we  identify  the  present 
as  an  age  of  great  technological  change.  Even  the  ordinary 
person  of  today  is  impressed  by  the  innovations  he  has  wit- 
nessed within  his  lifetime.  The  airplane,  the  radio,  and  the 
''talkie"  are  but  a  few  of  the  hundreds  of  more  obvious  in- 
ventions which  have  served  to  transform  profoundly  his 
whole  environment.  Where  invention  will  lead  in  the  distant 
future  is  a  question  open  to  much  speculation;  but  compre- 
hension of  where  we  are  today  and  of  what  lies  in  store  for 
us  tomorrow  is  of  far  greater  importance. 

In  an  age  of  great  change,  anticipation  of  that  which  will 
probably  come  to  pass  is  a  necessity  for  executives  at  the 
helm  of  the  Ship  of  State.  A  study  of  invention  offers  excel- 
lent guidance  to  future  problems  and  social  conditions,  for, 
of  four  material  factors  that  determine  the  economic  well- 
being  of  nations — invention,  population,  natural  resources, 
and  economic  organization — the  first  alters  most  frequently 
and  hence  acts  most  often  as  a  causal  factor  in  bringing 
about  further  shift. 

Patents  for  50,000  inventions  are  granted  in  the  United 
States  annually.  Some  of  these  discoveries  have  great  in- 
fluence. To  illustrate,  the  production  curve  of  railroads 
forecast  the  movement  of  people  away  from  rural  and  toward 
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urban  communities.  In  this  instance,  the  development  of  the 
railroad  both  preceded  and  predetermined  the  modern  char- 
acter of  urban  life.  Because  of  this  sequence,  invention 
assumes  the  role  of  social  barometer. 

Invention  is  a  process,  the  granting  of  a  patent  being 
only  an  incident  in  this  process.  Invention  is  first  conceived 
as  an  idea.  It  may  then  be  demonstrated  as  a  plan  on  paper. 
Often  years  elapse  before  it  takes  concrete  expression,  but 
the  mental  design  is  finally  translated  into  tangible  form. 
Improvements  are  made  and  production  methods  applied; 
efforts  are  directed  toward  sales  promotion.  If  such  efforts 
are  successful  a  point  is  reached  where  the  invention  is 
marketable.  Only  some  time  later  does  it  become  sufficiently 
sturdy,  simple,  and  low  priced  to  command  relatively  large 
sales.  The  process  is  sometimes  to  be  measured  in  years  and 
more  often  in  decades. 

Since  a  lapse  of  considerable  time  is  requisite  to  the  per- 
fection and  wide  adaptation  of  an  invention,  the  results  of 
an  invention  may  be  anticipated  in  advance  of  its  common 
usage.  Whether  the  social  effects  of  inventions  can  in  prac- 
tice be  read  off  this  barometer  with  sureness  is  doubtful  in 
the  present  stage  of  the  advancement  of  social  science. 
Special  education  may  be  required  so  to  predict  them.  The 
usefulness  of  scientific  discovery  as  a  guide  for  national 
policy  is  constantly  strengthened,  however,  because  of 
(a)  the  great  variety  of  inventions  and  (b)  the  number  of 
points  of  contact  between  a  modern  government  and  the 
affairs  of  its  citizens.  Whether  or  not  specific  plans  are  made 
and  executed,  the  attempt  to  anticipate  is  an  endeavor  of 
prime  importance. 

Great  Inventions  of  the  Twentieth  Century 

During  the  forty  years  that  have  elapsed  since  the  begin- 
ning of  the  twentieth  century,  the  nation  has  experienced  a 
phase  of  unparalleled  development.  Most  of  the  members  of 
today's  Congress  had  finished  school  and  college  by  1900 
and  were  already  launched  on  the  career  that  was  to  place 
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them  among  the  policy  makers  of  the  nation.  Had  they 
been  prepared  to  scan  the  technological  horizon  at  that  time 
they  would  have  discovered  the  beginnings  of  several  large 
industries  based  upon  inventions  then  relatively  new. 

For  instance,  few  telephones  were  in  use  in  1900 — only 
about  a  million.  Yet  the  telephone  industry  has  grown  to  be 
the  third  largest  public  utility  in  the  United  States,  an 
industry  with  an  investment  of  nearly  $5,000,000,000  and 
an  employment  roll  of  hundreds  of  thousands.  Its  influence 
has  been  far-reaching.  It  has  been  of  aid  in  promoting 
safety,  in  facilitating  transportation,  in  fighting  fire  and 
crime.  The  value  of  the  telephone  to  such  industries  as  the 
newspaper  is  inestimable.  Its  use  has  tended  to  lessen  the 
isolation  of  the  farmer,  to  remove  the  rigidity  of  state  lines, 
to  eradicate  the  barriers  of  regional  differences.  Through  its 
adoption  the  number  of  business  transactions  has  greatly 
increased. 

In  1900  the  automobile  was  just  coming  into  use.  News- 
paper comments  of  the  time  commended  Theodore  Roose- 
velt for  "his  characteristic  courage"  upon  riding  in  one. 
Today,  only  forty  years  later,  one  automobile  rides  the 
highways  for  every  five  persons  in  the  United  States.  The 
automobile  has  had  a  profound  effect  upon  communities. 
Just  as  railroads  have  made  it  possible  for  cities  to  spring 
up  all  over  the  country,  automobiles  have  been  instrumental 
in  weaving  a  network  of  suburbs  about  these  cities.  At  the 
same  time  they  have  drawn  many  million  inhabitants  of 
more  remote  regions  into  an  ever- widening  trade  area.  Un- 
wittingly they  have  created  a  new  unit  of  population — 
neither  city,  town,  nor  hamlet — for  which  there  is  as  yet  no 
name,  but  which  is  often  referred  to  as  a  metropolitan  area. 
There  is  reason  for  the  remark  that  the  inventors  of  the 
automobile  have  had  more  influence  than  Caesar,  Napoleon, 
and  Ghengis  Khan. 

Most  of  the  present  members  of  Congress  did  not  go  to 
motion  picture  shows  as  children;  there  were  no  movies  for 
them  to  attend.   This  is  probably  no  matter  of  regret.    But 
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it  means  that  today's  statesmen  had  no  early  opportunity  to 
speculate  upon  the  future  of  that  industry  which  every  ten 
days  now  draws  patrons  equivalent  in  number  to  the  entire 
population  of  the  United  States.  With  its  perfection  there 
arose  new  competition  for  leisure  time.  Home,  church,  and 
school  were  affected.  It  was  difficult  to  foresee  these  conse- 
quences in  1900.  This  great  industry,  like  that  of  the  tele- 
phone and  the  automobile,  has  helped  to  knit  territory  to- 
gether in  a  psychological  sense;  for  the  entire  population  is 
now  exposed  to  a  medium  which  brings  news,  tells  stories, 
even  publicizes  manners  and  morals.  Florida  sees  the  sgfme 
moving  pictures  as  Oregon;  the  farmer  learns  better  than 
before  the  ways  of  the  city.  A  new  agency  of  education 
and  propaganda  has  come  on  the  scene. 

Three  decades  ago  the  airplane  was  regarded  with  scepti- 
cism. In  1903  Simon  Newcomb,  Dean  of  American  science, 
wrote:  "May  not  our  mechanicians  be  ultimately  forced  to 
admit  that  aerial  flight  is  one  of  that  great  class  of  problems 
with  which  man  can  never  hope  to  cope  and  give  up  all  at- 
tempts to  grapple  with  it?"  That  passengers  would  be 
flown  across  the  Atlantic  Ocean  to  Europe  was  not  con- 
templated. Nor  was  it  envisioned  that  a  thousand  enemy 
airplanes  of  the  bomber  type  could  swoop  down  on  a  city 
and  utterly  destroy  it.  Clearly  the  airplane  has  brought 
about  changes  that  affect  the  functions  of  both  Congress 
and  the  Chief  Executive. 

Two  other  inventions  uncovered  since  the  beginning  of 
the  century  have  influenced  public  policy  less  directly  than 
those  mentioned  above  but  none  the  less  effectively.  Sup- 
pose that  a  visitor  came  to  this  country  from  the  land  of 
Aladdin.  According  to  all  accounts  Aladdin  possessed  a 
wonderful  lamp  that  could  do  such  truly  miraculous  things 
as  to  transport  a  person  from  one  city  to  another  on  a  carpet 
or  to  create  a  ship  full  of  jewels.  This  visitor,  though  nur- 
tured on  acts  so  stimulating  to  the  imagination,  would  be 
truly  astounded  when  he  saw  factories  in  which  wooden 
boxes  were  turned  into  silk  stockings  and  lumps  of  coal  were 
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made  to  yield  colors  more  beautiful  than  royal  purple  and 
perfumes  more  delicate  than  attar  of  roses.  The  chemical 
product  rayon  has  helped  to  imperil  a  textile  industry  which 
brought  on  the  Industrial  Revolution,  a  cotton  kingdom 
which  clothes  the  world. 

The  development  of  the  radio,  unheralded  in  1900,  would 
appear  equally  miraculous  to  the  visitor  from  the  East.  He 
would  observe  a  man  at  the  South  Pole  speaking  through 
the  air  to  hundreds  of  thousands  of  listeners  in  continents 
separated  by  oceans.  Since  the  radio  broadcast  is  an  agency 
of  unparalleled  power  for  propaganda,  it  has  profoundly 
affected  public  policies;  it  has  also  influenced  the  lives  of 
people,  especially  those  living  in  relatively  isolated  farms 
and  villages,  by  bringing  them  recreation  and  education 
with  dramatic  ease. 

Other  industries  are  built  around  inventions  that  have 
been  developed  since  the  beginning  of  the  century.  But  the 
six  industries  based  upon  the  telephone,  the  automobile,  the 
airplane,  the  motion  picture,  rayon,  and  the  radio  represent 
outstanding  accumulations  of  capital  and  potentialities  of 
employment.  They  have  had  a  social  influence  so  vast  in 
extent  as  to  be  incalculable. 

Could  legislators,  governors,  and  presidents  in  office  since 
the  turn  of  the  century  have  foreseen  the  development  of 
these  industries,  have  ancitipated  the  influence  of  six  in- 
ventions upon  society  and  the  changes  they  precipitated — 
would  they  not  have  directed  the  policies  of  state  to  better 
advantage?  Crimes  are  unnecessarily  numerous.  Highways 
are  narrow.  Metropolitan  areas  are  poorly  zoned.  Industries 
are  situated  unfavorably.  The  growing  inadequacies  of 
small  local  governments  are  apparent.  In  hundreds  of  ways 
the  roles  of  government,  of  industry,  and  of  the  individual 
could  have  been  planned  more  soundly. 

Forty  years  of  the  present  century  have  passed.  The 
question  naturally  arises,  "Will  the  next  forty  years  of  the 
twentieth  century  be  as  influenced  by  invention  as  were  the 
first?" 
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The  Probable  Trend  of  Invention  in  the  Future 

Significant  discoveries  will  be  made  during  the  coming 
phase  of  American  national  growth,  discoveries  which  will 
lead  the  nation  toward  momentous  achievement  in  years  to 
come.  But  it  should  be  remarked  here  that  the  changes  of 
the  future  do  not  rest  wholly  upon  new  findings.  While  the 
six  inventions  mentioned  above  are  past  history,  their  social 
effects  are  by  no  means  ended;  their  impetus  will  continue 
to  present  new  problems  of  policy.  The  full  effects  of  artifi- 
cial fibers  have  not  yet  been  felt.  The  influence  of  the  air- 
plane has  just  begun  to  assert  itself.  The  metropolitan  area, 
that  new  social  and  economic  unit  of  population  so  encour- 
aged by  the  automobile,  is  in  its  infancy.  The  trailer  may 
be  destined  to  change  the  habits  of  vast  numbers  of  people. 
Even  the  familiar  telephone  will  produce  new  and  profound 
effects. 

It  should  also  be  observed  that,  strictly  speaking,  all  six 
inventions  did  not  originate  in  the  twentieth  century.  The 
patent  on  the  telephone  was  granted  to  Bell  in  1876.  As 
for  the  airplane,  although  the  Wright  brothers  secured  a 
patent  in  1906,  flights  had  been  made  here  and  abroad 
previous  to  that  date,  and  heavier-than-air  flying  was  ap- 
preciably advanced  by  the  latter  half  of  the  nineteenth 
century.  Automobiles  were  in  use  toward  the  end  of  the 
century;  and  though  the  motion  picture  machine  was  made 
practicable  only  in  the  1890's,  its  invention  dates  earlier 
than  this.  Many  discoveries  which  will  shape  the  course  of 
the  next  forty  years  are  well  along  the  evolutionary  process 
of  invention  at  this  moment.  It  follows  that  the  task  of  dis- 
cerning those  inventions  which  will  be  of  widest  significance 
in  the  near  future  is  not  so  much  a  problem  of  prediction  as 
one  of  selection. 

That  new  technology  will  develop  in  the  future  may  be 
taken  for  granted.  Still,  it  is  desirable  to  support  this  as- 
sumption with  evidence.  Such  evidence  may  be  found  in 
the  number  of  thousands  of  patents  issued  every  ten  years 
since  1880  in  the  United  States:  218,  235,  334,  401,  and  442. 
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It  would  be  most  unusual  if  such  a  continuously  expanding 
series  of  inventions  should  suddenly  cease.  In  the  first 
third  of  the  twentieth  century  1,330,000  patents  were  issued 
in  the  United  States.  A  greater  number  may  be  expected 
in  the  second  third  of  the  century,  for  the  graphic  line  indi- 
cating the  number  of  patents  per  decade  rises  steadily. 
And  even  though  the  line  should  unexpectedly  reverse  its 
direction,  a  very  large  number  of  inventions  could  still  be 
anticipated. 

Statistics  are  convincing.  But  the  message  they  bring  in 
this  instance  is  not  entirely  conclusive,  possibly  because 
curiosity  concerns  itself  with  particular  inventions,  not  ag- 
gregates. The  importance  of  the  inventions  previously  dis- 
cussed is  not  that  they  were  six  in  number  but  that  they 
were  the  telephone,  automobile,  radio,  rayon,  motion  pic- 
ture, and  airplane.  Patents  do  not  rank  equally  in  value; 
most  are  of  minor  significance  and  fall  at  the  base  of  the 
pyramid,  while  some  few  embody  real  potentialities  and  rise 
to  the  peak.  Though  more  than  1,300,000  patents  originate 
in  the  next  forty  years,  there  is  no  assurance  that  a  single 
one  of  these  will  rank  in  importance  with  any  one  of  the 
six  inventions  outlined  above.  Still  it  seems  reasonable  to 
assume  that  of  a  million  or  more  inventions  some  will  be 
vital  in  nature. 

Prediction  in  the  field  of  invention  is  hazardous  because 
the  death  rate  of  inventions  is  high.  This  rate  has  never 
been  calculated,  but  it  far  exceeds  that  envisaged  by  the 
layman.  The  process  of  invention  begins  with  the  fertiliza- 
tion of  an  idea.  Twenty-five  years  ago  a  good  deal  was 
heard  of  the  telegraphone,  an  invention  which  recorded 
conversation  or  music  on  a  magnetized  wire.  By  demagneti- 
zation this  wire  could  be  used  for  successive  recordings.  This 
invention  was  probably  chosen  as  a  prospective  instrument 
of  considerable  import.  It  was  put  into  business  hands. 
Indeed,  stock  in  the  manufacturing  corporation  was  bought 
widely  by  the  public.  But  the  device  was  never  sold 
successfully  and  has  today  sunk  into  oblivion.     Many  ex- 
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planations  are  advanced:  technical  defects,  suppression 
of  the  invention  by  others,  the  appeal  of  the  phono- 
graph. 

The  teletypesetter  was  announced  about  a  decade  ago. 
This  apparatus  enables  one  person  to  operate  a  machine 
with  which  he  can  set  the  type  for  an  indefinite  number  of 
newspapers.  Whole  sheets  have  actually  been  arranged  by 
the  teletypesetter ;  still  the  invention  has  not  yet  been  adapted 
commercially.  The  making  of  sugar  from  sawdust  was  known 
in  1927;  yet  there  is  no  news  of  the  practical  application  of 
this  discovery.  In  Iowa,  newspapers  were  once  printed  on 
paper  made  from  cornstalks;  but  so  far  as  can  be  learned 
from  inquiry,  no  paper  is  made  from  cornstalks  today.  It 
was  proclaimed  that  clocks  and  watches  could  be  kept  in 
accurate  time  by  radio  waves;  mere  proclamation  did  not 
lead  to  the  pursuit  of  this  device.  Thousands  upon  thou- 
sands of  inventions  and  discoveries  have  been  used  so  little 
as  to  have  left  no  appreciable  mark  upon  society. 

Perhaps  it  is  incorrect  to  refer  to  many  such  patents  as 
"dead."  They  may  at  some  future  time  be  brought  into 
use.  Should  the  teletypesetter  be  installed  in  newspaper 
plants,  as  is  expected,  inference  can  only  be  drawn  that  the 
delay  in  marketing  an  invention  is  often  of  longer  duration 
than  was  anticipated  at  the  time  of  announcement.  In 
selecting  those  inventions  which  are  likely  to  be  exploited  in 
the  next  few  decades,  errors  may  occur  because  of  the  diffi- 
culty in  calculating  the  length  of  time  required  to  perfect  a 
process.  It  was  once  judged  that  the  manufacture  of  syn- 
thetic rubber  was  "just  around  the  corner";  types  of  syn- 
thetic rubber  are  just  now  appearing  on  the  market.  Several 
years  past,  discoveries  for  the  cure  of  cancer  were  reported 
at  the  rate  of  one  a  week;  yet  death  due  to  cancer  is  about 
as  prevalent  today  as  it  was  twenty  years  ago.  The  tractor 
was  in  use  for  some  time  before  it  was  made  fully  practicable 
for  farm  operations.  Until  recently  the  adoption  of  tele- 
vision seemed  to  be  a  case  of  "the  watched  pot  never  boils." 
The  making  of  wool  from  cellulose  and  of  gasoline  from  coal 
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have  likewise  been  slow  in  development.  Obviously  the 
uncertainties  of  the  inventive  process  are  manifold. 

Why  do  inventions  die  early  ?  What  obstacles  delay  their 
adoption?  Technical  faults  are  responsible  for  many  fail- 
ures. When  an  organ  is  built  around  the  principle  of  photo- 
graphing sounds  on  glass,  latent  possibilities  of  imperfection 
are  innumerable.  Some  years  ago  a  calculating  machine  was 
perfected  with  which  two  large  figures  could  be  multiplied 
by  only  one  pressure  of  a  key.  The  machine  even  recorded 
multiplicand,  multiplier,  and  product  on  a  sheet  of  paper. 
But  it  broke  down  so  frequently  that  wide  adoption  proved 
impracticable.  Such  apparatus  cannot  be  marketed  suc- 
cessfully unless  its  promoters  are  able  to  provide  adequate 
repair  services. 

Some  technological  devices  function  in  so  complex  a  man- 
ner as  to  require  training  in  their  use.  Others,  for  example 
that  whereby  gasoline  is  extracted  from  hydrogenated  coal, 
can  only  be  utilized  at  great  expense.  Again,  inventions 
yield  certain  but  not  all  of  the  properties  desired.  Obstacles 
to  the  exploration  of  such  discoveries  often  lie  in  the  ready 
availability  of  substitutes  which  render  equivalent  services: 
rubber  can  be  gathered  from  its  natural  source  more  readily 
than  it  can  be  manufactured  synthetically;  paper  can  be 
made  from  pulp  as  well  as  from  cornstalks. 

Factors  of  control  are  found  in  other  spheres.  The  enter- 
prise and  ability  required  to  manufacture  and  market  an 
invention  are  not  always  available.  Monopolistic  industries 
do  not  make  way  for  inventions  as  readily  as  do  competitive 
industries,  for  existing  capital  equipment  becomes  obsolete 
with  the  installation  of  recently  discovered  manufacturing 
devices.  Vested  interests  lose  hold  because  new  inventions 
champion  new  interests.  A  state  may  retard  the  progress  of 
an  invention  for  social  reasons.  Labor  may  hold  back  its 
introduction  for  fear  of  unemployment.  Popular  opinion 
may  look  upon  it  with  disfavor,  and  lethargy  or  suspicion 
on  the  part  of  the  public  are  likely  to  act  as  a  restraining 
influence. 
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It  is  clear  from  this  discussion,  then,  that  the  task  of 
selecting  those  inventions  which  will  have  impact  upon 
society  in  the  future  is  hazardous  even  though  the  partic- 
ular inventions  from  which  the  selection  is  to  be  made  al- 
ready exist  in  some  stage  of  their  development.  This  task 
is  particularly  difficult  because  no  adequate  system  of  re- 
porting scientific  discovery  and  invention  has  yet  been  es- 
tablished. Hence  expert  advice  must  be  sought  before 
judging  even  a  small  segment  of  the  field.  Attempts  can 
be  made,  however,  to  indicate  technological  trends  in  certain 
rather  large  areas  of  advance. 

Important  Inventions  of  Tomorrow 

One  field  of  future  development  is  that  of  plastics  and 
synthetic  resins,  a  field  which  is  hardly  in  its  infancy. 
Bakelite,  the  pioneer  in  this  technology,  now  has  many 
competitors.  First  displacing  rubber,  shellac,  and  various 
gums,  plastics  have  more  recently  come  to  be  used  as  sub- 
stitutes for  light  metals,  wood,  and  ceramic  products.  They 
are  commonly  introduced  in  structural  and  decorative  work, 
in  dashboards  and  the  insulation  equipment  of  automobiles, 
in  the  trimming  and  front  sections  of  radios,  and  in  pot 
handles,  electrical  devices,  and  various  other  household  ap- 
pliances. So  far  has  their  development  proceeded  that  a 
manufacturer  contemplating  a  new  product  will  surely  look 
to  them  as  a  possible  first  source  of  material. 

Synthetic  resins  and  plastics  are  highly  suitable  to  mass 
production  because  they  are  molded  into  final  form.  Articles 
based  on  these  materials  are  so  finished  when  removed  from 
the  mold  that  they  require  no  cutting,  grinding,  or  polishing. 
They  can  be  patterned  according  to  intricate  design,  colored 
with  any  number  of  hues  and  shades.  When  necessary, 
metal  parts  are  affixed  in  the  regular  process  of  manufacture. 
In  recent  years  the  injection  method,  a  continuous  process 
whereby  hot  resin  is  moved  into  cold  molds,  has  been 
adopted  in  the  production  of  a  variety  of  articles.  Resins 
handled  in  this  way  attain  the  high  strength  necessary  to 
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durability;  heavy  objects  such  as  parts  of  airplanes,  washing 
machine  propellers,  adding  machine  cases  and  scales  stand 
up  against  wear  and  tear.  Small  objects  are  turned  out 
quickly,  inexpensively,  and  according  to  accurate  dimension. 
There  is  no  way  of  predicting  the  myriad  uses  to  which 
plastics  will  be  put  in  the  future. 

The  use  of  chemistry  in  the  production  of  consumers' 
goods — as  contrasted  with  mechanical  fabrication  predicated 
upon  power — continues  to  develop  with  remarkable  rapidity. 
Examples  may  be  found  in  the  manufacture  of  rayon,  artifi- 
cial cotton,  and  woolen-like  fibers  from  cellulose,  in  substi- 
tutes for  wood,  in  explosives  and  ammunition,  and  especially 
in  the  chemical  production  of  oil  and  gasoline.  The  latter 
will  be  regarded  with  increasing  significance  by  citizens  of 
the  United  States  as  natural  resources  become  depleted. 
When  one  part  of  phosphorus  is  added  to  ninety -nine  parts 
of  petroleum  a  new  lubricating  oil  of  great  strength  is  pro- 
duced. If  this  oil  approaches  present  expectations  it  will 
materially  lessen  the  national  cost  of  motor  upkeep.  Pro- 
duction of  gasoline  by  hydrogenation  of  tars  and  of  coals 
will  also  effect  substantial  savings  in  the  future. 

There  is  every  indication  that  the  manufacture  of  syn- 
thetic rubber  will  assume  importance  in  American  industry. 
Two  products,  Neoprene  and  Thiokol,  are  already  consumed 
in  substantial  quantity  because  of  their  inherent  advanta- 
geous characteristics.  They  are,  for  instance,  highly  resistant 
to  solvents.  In  addition,  rubber-like  plastic  materials  have 
come  on  to  the  market  during  the  last  few  years.  At  the 
moment,  the  cost  of  producing  synthetic  rubber  is  high — 
as  much  as  six  times  that  of  producing  ordinary  crude  rub- 
ber. Nevertheless,  if  carried  to  its  logical  conclusion,  as 
much  synthetic  rubber  may  some  day  be  produced  in  a 
chemical  laboratory  occupying  one  acre  as  is  now  produced 
on  an  entire  tropical  plantation. 

Innovations  will  be  made  in  other  types  of  materials  used 
in  light  and  heavy  manufacturing  industries.  Widespread 
introduction  of  lightweight  as  well  as  super-hard  alloys  will 
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offer  producer  and  consumer  the  use  of  metal  superior  to 
any  previously  marketed.  A  lively  field  of  future  develop- 
ment lies  in  perfecting  means  for  the  production  of  corrosion- 
resistant  steels.  Metals  which  approximate  qualities  of  this 
sort  are  now  manufactured  in  the  form  of  low-carbon  Armco 
iron  and  of  copper  bearing  steels.  The  former  is  an  expensive 
product  of  the  steel  furnace;  the  latter  is  an  inexpensive 
product  of  the  United  States  Steel  Corporation. 

The  electron  tube  is  likely  to  be  recorded  as  the  greatest 
invention  of  the  twentieth  century  up  to  the  present.  Its 
most  brilliant  form  is  the  photoelectric  cell,  popularly  known 
as  the  electric  eye.  This  eye  sees  everything  the  human  eye 
can  see  and  more.  It  distinguishes  colors  and  is  even  said 
to  detect  certain  types  of  counterfeit  money.  When  joined 
with  another  form  of  the  electron  tube,  the  vacuum  tube, 
the  electric  eye  can  be  made  to  act  on  what  it  sees.  It  sees 
waiters  approach  a  door  with  trays  in  hand  and  at  once 
swings  the  door  open  for  them  to  pass.  It  watches  tin  cans 
conveyed  on  a  factory  belt,  picks  out  the  defective  contain- 
ers, and  allows  the  good  ones  to  go  by.  Unlike  a  human 
being,  it  feels  no  fatigue.  It  can  do  monotonous  work  without 
strain  for  as  many  as  twenty-four  hours  a  day.  It  may  be 
used  to  regulate  automobile  traffic,  to  measure  the  density 
of  smoke,  to  time  horse  racing,  to  read,  and  even  to  perform 
mathematical  calculations.  Hardly  a  month  passes  without 
the  discovery  of  some  new  use  of  the  photoelectric  cell. 
Indeed,  it  will  require  decades  to  learn  of  the  many  things 
this  versatile  instrument  can  do. 

Not  only  will  the  machines  of  the  future  see;  they  will  also 
hear.  The  implications  of  the  tele  vox  and  other  acoustical 
equipment,  which  might  be  called  the  "electric  ear,"  are 
probably  less  varied  and  less  important  than  are  those  of 
the  photoelectric  cell.  Moreover,  much  of  the  acoustical 
equipment  is  still  too  near  the  laboratory  phase  to  justify 
any  prediction  of  its  use  with  the  same  confidence  as  can  be 
displayed  in  forecasting  the  use  of  the  electric  eye.  Yet  the 
new  principle  is  a  dramatic  one.    It  enables  the  sifting  of 
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sound  in  such  a  way  that,  for  example,  a  door  has  been  fitted 
to  open  only  to  the  words  "Open  Sesame,"  and  machinery 
has  been  so  adjusted  as  to  stop  on  hearing  the  cry  "Help." 

"Tin  ears"  have  been  developed  in  order  that  flaws  in 
running  machinery  may  be  detected.  The  ears  measure 
intensity  of  sound.  Upon  sensing  the  slightest  variation 
from  normal  sound  frequency  they  warn  the  unskilled  worker 
that  something  is  wrong.  This  sort  of  device  is  now  being 
used  by  a  manufacturer  of  canned  liquids  in  order  to  elim- 
inate occasional  pellets  of  lead  solder  which  fall  into  the 
liquids.  The  tin  ear  is  able  to  detect  the  rattling  of  the  lead 
pellet  and  so  it  provides  a  simple  and  quick  means  of  dis- 
carding all  defective  cans. 

Prefabricated  housing  will  be  developed  into  a  popular 
innovation  of  the  future.  It  will  bring  modern,  sanitary 
homes  within  the  reach  of  persons  of  modest  income.  Some 
companies  already  accept  orders  for  compact  structures 
which  are  assembled  largely  in  the  factory  and  are  then 
shipped  complete,  fixtures  and  all,  to  the  building  site. 
High  costs  of  labor  and  of  materials  ordinarily  entailed  in 
construction  are  avoided  in  this  mass  production  method  of 
building.  The  low  prices  at  which  homes  of  this  sort  are 
offered  are  not,  however,  achieved  at  the  expense  of  com- 
fort and  convenience.  Oil  heating,  electric  refrigeration,  air 
conditioning,  and  other  appliances  absent  even  from  the 
finest  homes  a  few  decades  ago  are  a  part  of  the  plan. 

Television  is  apt  to  be  distributed  widely  in  the  next 
twenty  years,  placing  theaters  in  millions  of  homes  and 
heightening  the  already  astounding  possibilities  of  propa- 
ganda to  be  imposed  on  a  none  too  critical  human  race. 
Talking  books  may  come  as  a  boon  to  the  blind.  They  will 
have  revolutionary  effects  upon  libraries  and,  together  with 
television  and  the  talking  picture,  will  alter  school  systems 
and  educational  procedures.  Facsimile  transmission  is  be- 
ginning to  be  used  in  this  country.  It  enables  newspapers 
actually  to  be  printed  in  the  home  as  they  are  broadcast  by 
radio. 
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The  citizen  will  be  concerned,  too,  with  coming  innova- 
tions in  the  realm  of  transportation.  Airplane  transport  is 
probably  the  field  in  which  most  spectacular  gains  will 
be  made.  So  rapid  is  advance  in  these  lines  that  experts  pro- 
claim planes  to  be  out  of  date  before  they  are  assembled. 
There  is  every  reason  to  anticipate  greater  speed  and  safety 
of  travel  by  air  as  time  goes  on.  Important  instruments  for 
the  guidance  of  airplanes  through  fog  have  already  been 
invented.  It  is  natural  to  suppose  that  these  will  be  per- 
fected with  practice  in  their  use  and  that  new  and  even 
more  serviceable  instruments  will  be  invented  in  the  future. 

In  1939  regular  passenger  and  mail  services  were  estab- 
lished between  the  United  States  and  Europe  by  air.  Al- 
though long  distance  flights  have  been  a  most  impressive 
achievement  in  recent  years,  steep-flight  aircraft  may  in  the 
future  have  a  much  wider  influence  upon  society.  This  type 
of  plane,  characterized  at  an  early  stage  by  the  autogiro,  is 
now  being  developed  along  a  number  of  different  lines.  It 
can  ascend  and  descend  almost  perpendicular  to  a  small 
landing  space,  and  for  this  reason  prices  of  planes  designed 
for  private  enjoyment  are  fast  reaching  a  stage  compatible 
with  individual  ownership.  Everyday  use  of  the  "roof 
hopper"  is  a  clear  possibility,  given  time  to  perfect  the 
mechanism  of  the  plane,  for  it  is  capable  of  slow  or  fast 
and  of  steep  or  vertical  flight.  It  may  even  be  perfected  in 
such  a  way  that  it  can  be  made  to  hover  in  mid  air. 

Prognosis  in  one  other  field,  that  of  agriculture,  points  to 
greater  mechanization  than  ever  before,  as  well  as  to  in- 
creased use  of  chemicals.  A  good  many  of -the  power-driven 
vehicles  now  in  use  on  farms  constitute  improved  versions 
of  older  horse-drawn  implements.  But  new  devices  are 
rapidly  finding  their  place;  time  and  labor  saving  instru- 
ments like  the  row-potato  digger  and  the  corn  picker  are 
gaining  in  use.  The  cotton  picker  is  slowly  being  introduced. 
In  1937  a  model  was  demonstrated  which  could  pick  at  an 
average  rate  of  1109  pounds  per  hour  with  an  operating 
cost  of  slightly  over  11  cents  per  hundred  pounds. 
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Of  particular  interest,  though  still  highly  experimental  in 
nature,  is  the  development  of  soilless  or  tray  agriculture.  It 
has  already  been  demonstrated  that  many  foods  such  as 
potatoes  and  tomatoes  can  be  grown  efficiently  without 
soil.  Vegetable  seeds  are  planted  in  tanks  containing  a  liquid 
mixture  of  the  requisite  chemicals.  Only  water,  heat,  and 
light  must  be  added  to  produce  maturity.  Advantages  of 
soilless  cultivation  are  the  comparatively  small  space  re- 
quirements and  the  fact  that  planting  can  be  carried  on  in 
any  setting — even  that  of  the  crowded  urban  center.  It  has 
been  shown  that  a  tank  measuring  .01  acre  in  water  surface 
can  produce  25.6  bushels  of  potatoes.  Whether  or  not  po- 
tatoes cultivated  in  this  fashion  can  in  the  future  compete 
with  those  raised  out  of  doors  is  an  open  question.  Still  the 
latent  possibilities  of  such  experimentation  may,  in  time  to 
come,  have  far-reaching  social  effects. 

The  immediate  future  will  see  the  application  of  new 
scientific  discoveries  that  will  bring  enticing  prospects — 
but  also  uncertainties  and  difficulties.  Sometimes  relatively 
simple  technological  developments  raise  profound  problems; 
other  times,  the  results  of  a  discovery  are  clearly  beneficial 
to  all.  Of  course  these  discoveries  are  significant  only  as 
they  affect  society  at  large.  It  is  commonly  said  that  social 
change  in  the  modern  age  is  to  a  large  extent  precipitated 
by  technological  change.  What  social  change  will  be  brought 
by  the  inventions  of  the  future  is  difficult  to  visualize ;  but  it 
is  evident  that  invention  cannot  be  conceived  as  taking 
place  in  a  vacuum,  that  not  invention  alone  but  the  influence 
of  invention  upon  society  at  large  is  the  real  meaning  of  the 
impact  of  technology. 

How  Scientific  Achievements  Produce  Social  Change 

An  invention  usually  affects  first  those  persons  who  use  it 
directly.  Initial  repercussions  to  an  invention  are  found  in 
either  the  economic  activities  of  those  who  utilize  it  as  a 
means  of  production  or  the  social  habits  of  those  who  find  it 
a  convenient  item  of  consumption.    The  introduction  of  a 
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producer's  good  such  as  the  farm  tractor  leads  the  farmer  to 
sell  his  horses  or  mules,  to  purchase  gasoline,  and  to  alter 
established  farm  practices.  The  introduction  of  a  consumer's 
good  such  as  an  air  conditioning  unit  in  a  home  affects  the 
home-owner's  use  of  his  dwelling.  Of  course,  in  each  in- 
stance, parts  must  be  manufactured.  Accordingly,  factories 
are  created,  marketing  machinery  perfected,  and  so  forth. 
Together  such  results  are  labeled  the  primary  influences  of  a 
new  technology. 

The  influence  of  any  discovery  may  move  in  multiple 
directions.  The  X-ray  is  used  for  purposes  of  diagnosis  in 
medicine  and  in  dentistry,  and  for  purposes  of  therapy  as 
in  the  treatment  of  endocrine  glands.  It  is  also  used  to 
detect  minute  flaws  in  the  interior  of  steel  castings.  In  fact, 
manufacturers  of  the  X-ray  apparatus  list  some  sixty  ways 
in  which  this  apparatus  may  be  utilized.  Similarly,  some 
hundred  and  fifty  uses  of  radio  were  reported  in  the  study, 
Recent  Social  Trends,  among  them  guiding  ships  to  port, 
directing  airplanes,  flashing  danger  signals,  broadcasting 
programs,  telephoning  from  point  to  point,  exterminating 
parasites,  and  perfecting  machinery. 

It  is  not  only  the  variety  of  usefulness  rendered  by  an  in- 
vention that  indicates  its  social  significance;  the  repetitive- 
ness  of  its  application  is  also  highly  relevant.  The  primary 
effect  of  an  invention  is  often  instantaneous  in  cases  where 
single  units  are  concerned.  The  woman  who  uses  an  electric 
washing  machine  discards  the  old  hand  washtub.  But  an 
isolated  instance  of  cause  and  effect  can  hardly  be  cited  as 
proving  the  rule.  The  count  of  individuals  affected  by  a 
discovery  must  be  multiplied  a  thousandfold  before  primary 
influences  of  that  discovery  assume  real  proportions.  It 
follows  that  the  social  significance  of  an  invention  depends 
upon  the  frequency  with  which  it  is  used.  The  displacement 
of  one  orchestra  by  the  talking  picture  machine  adds  only  a 
few  to  the  list  of  unemployed,  but  cumulative  displacement 
extends  the  number  of  jobless  musicians  into  the  hundreds. 
One  automobile  will  not  congest  a  city  street,  but  a  sufficient 
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number  of  automobiles  will  necessitate  traffic  police  and 
signal  lights. 

Some  effects  take  place  after  only  a  short  delay.  The 
talking  pictures  threw  members  of  motion  picture  theater 
orchestras  out  of  work  immediately.  The  automobile  quickly 
affected  carriage  manufacturers.  But  primary  effects  do  not 
always  make  themselves  felt  so  rapidly.  Just  as  a  complex 
major  invention  sometimes  represents  the  research  of  thirty 
or  forty  inventors  working  over  a  long  period  of  time,  and 
just  as  hundreds  of  thousands  of  details  in  this  invention 
may  be  perfected  after  it  has  once  been  produced,  so  it  is 
found  that  a  long  number  of  years  may  elapse  before  the 
various  implications  of  an  invention  are  realized.  Possible 
applications  of  the  cathode  ray  are  not  yet  known.  The 
phonograph  was  first  used  to  record  dictation;  only  later  did 
it  evolve  into  a  musical  instrument.  Indeed,  Edison,  the 
inventor,  did  not  even  stress  the  desirability  of  the  phono- 
graph as  a  transmitter  of  tone.  He  thought  it  might  have 
some  use  as  a  toy  and  as  a  means  of  registering  the  last 
words  of  dying  persons. 

Primary  effects  may,  in  turn,  produce  derivative  effects. 
Tractors  have  directed  the  farmer  in  many  ways.  He  has 
turned  more  and  more  to  large-scale  planting  for  he  cannot 
afford  to  use  a  tractor  on  small  areas  of  cultivation;  and  he 
has  moved  a  bit  closer  to  specialized  commercial  farming  as 
contrasted  with  subsistence  farming.  Because  the  tractor 
replaces  animals  on  farms,  the  demand  for  feed  diminishes. 
Land  formerly  used  for  growing  such  feed  is  turned  to  other 
service.  It  yields  new  crops,  the  supply  of  crops  therefore 
increases,  and  prices  of  agricultural  products  fall.  Lower 
prices  are,  in  turn,  mirrored  in  real  estate  values,  perhaps  in 
demands  for  tariff  protection. 

In  this  way  derivative  influences  occasion  effects  second- 
ary, tertiary,  ad  infinitum.  Each  follows  the  other  in  logical 
sequence,  although  generally  speaking,  successive  derivative 
effects  grow  smaller  and  smaller  in  influence.  The  influence 
of  the  tractor  upon  movements  for  tariff  protection  or  upon 
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efforts  to  further  the  cooperative  purchase  of  gasoline  is 
slight  in  comparison  with  other  forces.  Such  consequences 
of  inventions  are  more  difficult  to  anticipate  than  are  the 
more  immediate  results.  However,  they  may  be  studied  at 
leisure,  for  they  appear  gradually.  Secondary  effects  are 
delayed  because  usually  factors  apart  from  the  actual  inven- 
tion make  themselves  felt.  Thus  agricultural  prices  in  a 
world  market  gauge  factors  such  as  climate,  business  cycles, 
or  volume  of  credit,  as  well  as  the  use  of  the  tractor.  Sub- 
sidiary circumstances  tend  to  minimize  the  magnitude  of  the 
derivative  influences  of  an  invention  and  also  to  retard  the 
rate  at  which  they  take  effect. 

Many  of  the  technological  developments  which  followed 
the  so-called  Industrial  Revolution  resulted  in  the  construc- 
tion of  machines  which  broadened  industrial  and  economic 
life:  gasoline  engines,  motors,  steamboats,  chemical  and 
metallurgical  instruments.  Derivative  effects  of  these  dis- 
coveries impinged  in  the  first  instance  upon  economic  organ- 
izations and  later  upon  social  institutions  such  as  the  family 
and  government.  Economic  changes  which  followed  the 
introduction  of  power  inventions  modified  the  domestic  unit. 
Homes  gradually  lost  their  industrial  attributes,  became 
limited  as  to  space.  Women  went  to  work  in  cities  and 
towns;  children  sought  employment  in  factories;  fathers 
ceased  to  be  employers  or  managers  of  household  labor. 
There  followed  a  shift  of  authority  from  father  and  home 
to  industry  and  state. 

Economic  changes  due  to  invention  have  altered  the  role 
of  government.  As  monopolistic  ventures  offering  services 
to  large  numbers  of  individuals  matured,  government  took 
on  new  regulatory  functions.  City  officials  assumed  more 
obligations  than  did  county  officials,  for  the  latter  administer 
farm  areas  where  wealth  is  produced  largely  without  the  use 
of  power-driven  machines.  The  basis  of  taxation  shifted 
from  general  property,  tariffs,  and  excises  on  consumption 
goods  to  personal  and  corporate  incomes  and  inheritances. 
The  federal  government  was  forced  to  extend  its  functions  in 
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other  directions.  The  Interstate  Commerce  Commission 
was  set  up  to  regulate  railroads.  The  Federal  Communica- 
tions Commission,  the  Federal  Trade  Commission,  the  Fed- 
eral Power  Commission,  and  the  Civil  Aeronautics  Authority 
were  established. 

Problems  of  social  security  are  obviously  related  to  tech- 
nology. The  increasing  number  of  aged  dependents  in  the 
United  States  correlates  in  a  positive  way  with  the  applica- 
tion of  new  inventions.  With  the  wider  knowledge  of  con- 
traceptives, married  couples  could  consciously  control  the 
size  of  their  families — hence  a  decrease  in  the  number  of 
young  wage  earners  contributing  to  the  support  of  parents. 
With  the  discovery  of  labor-saving  devices,  workers  strained 
to  produce  under  conditions  of  terrific  tension — hence  a  de- 
crease in  employment  opportunities  for  those  who  have 
passed  middle  age.  With  the  introduction  of  power-driven 
agricultural  and  factory  mechanisms,  the  need  for  "farm 
hands"  and  for  "home  workers"  diminished.  And  with  the 
perfection  of  rapid  means  of  transportation,  channels  of 
mobility  multiplied.  Hence  children  and  relatives  who 
formerly  were  close  at  hand  to  carry  the  weight  of  indigent 
elders  have  been  drawn  away  towards  centers  of  concentrated 
activity. 

The  number  of  unemployed  has  likewise  been  affected  by 
inventions.  Technological  unemployment  arose  as  machines 
took  the  jobs  of  men;  business  depressions  and  concomitant 
fluctuations  in  the  demand  for  labor,  matters  of  small  con- 
cern in  domestic  as  opposed  to  industrial  economies,  have 
grown  in  duration  and  in  frequency  with  the  further  impact 
of  power  machinery.  Workmen's  Compensation  Laws  are  a 
derivative  effect  of  inventions  in  steel  production,  for  they 
may  be  traced  directly  to  the  hazards  of  whirling  steel.  And 
in  the  future  some  form  of  socialized  medicine  may  be  judged 
essential  because  technological  improvements  in  medical 
equipment  call  for  a  large  capital  outlay. 

Thus  the  great  inventions  which  first  changed  industry 
later  produced  derivative  effects  upon  government  and  the 
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family.  These  in  turn  have  produced  still  other  derivative 
effects,  inroads  in  social  views  and  in  political  philosophies. 
Despite  professions  of  old  faith  to  the  contrary,  the  citizen's 
unconditional  endorsement  of  the  philosophy  of  laissez-faire 
is  modified  as  expanding  governmental  services  are  de- 
manded. His  appraisal  of  the  home  alters  too.  It  is  no 
longer  clear  that  women  are  to  lead  a  life  of  domesticity  or 
that  men  are  to  exercise  the  authority  of  paternalism  in  the 
family  circle.  The  citizen  fits  his  evaluation  of  recreation 
and  of  leisure-time  activities  to  the  limitations  of  city  condi- 
tions, to  the  psychological  needs  which  arise  as  a  result  of 
repetitive  processes  in  industry.  That  mental  attitudes  are 
slow  to  change  and  are  often  among  the  last  of  the  derivative 
effects  of  invention  may  appear  surprising.  It  is  true  that 
new  attitudes  are  assumed  quite  early  by  some  few  indi- 
viduals, leaders  and  martyrs.  But  the  social  philosophies  of 
the  mass  of  citizens  do  not  change  readily.  Observation 
seems  to  indicate  that  philosophies  hang  on  and  on  and 
become  subjects  of  reverence. 

Invention  as  Influenced  by  Human  Needs  and  Values 

The  preceding  analysis  does  not,  of  course,  preclude  the 
importance  and  prevalence  of  social  forces  originating  from 
sources  other  than  invention.  It  merely  emphasizes  the  fact 
that  those  who  would  anticipate  the  social  consequences  of 
technologic  change  must  recognize  the  process  of  derivative 
influences.  This  process,  it  may  be  noted,  applies  to  groups 
of  inventions  as  well  as  to  particular  inventions,  for  any 
single  aspect  of  social  change  may  be  an  outgrowth  of  cumu- 
lative pressure.  For  this  reason,  prediction  of  the  social 
consequences  of  inventions  is  frequently  less  difficult  than 
is  the  prediction  of  technological  changes  themselves. 

The  growth  of  suburbs  might  have  been  forecast;  it  was 
encouraged  by  a  number  of  recent  inventions,  among  them 
the  steam  railroad,  the  electric  railway,  the  automobile,  the 
truck,  the  telephone,  the  chain  store,  the  radio,  and  the 
motion  picture.     Privacy  and  isolation  have  been  reduced 
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by  devious  devices,  discoveries  promoting  the  transmission 
of  communications  into  the  home,  community,  or  place  of 
work.  Mail  delivery  was  inaugurated  early.  Then  came  the 
telephone — quite  an  intrusion — and  lately,  the  radio.  Fur- 
ther possibilities  of  communication  may  now  be  foreseen: 
an  instrument  that  will  record  a  message  delivered  by  tele- 
phone whether  the  ring  is  answered  orally  or  not;  the  tele- 
type, a  simple  device  for  bringing  messages  from  office  to 
office;  facsimile  transmission  which  will  print  newspapers  in 
the  home  or  at  least  leave  bulletins  of  news,  stock  market 
quotations,  or  weather  reports;  and  finally,  television.  The 
individual  may  be  subjected  in  circuitous  ways  to  the  in- 
fluence of  publicity  and  education.  The  power  of  mass 
appeals  will  be  strengthened  by  countless  inventions,  all  of 
which  points  in  varying  degrees  to  the  widening  of  com- 
munication facilities. 

The  principle  known  as  that  of  substitute  inventions  pre- 
sents curious  phenomena.  Why  is  it  that  the  influences  of 
various  discoveries  are  grouped  in  clusters?  While  there  are 
many  instances  of  invention  through  "chance"  or  "inspira- 
tion," it  would  seem  as  though  demand  stimulated  the 
imagination — a  fact  commonly  implied  in  the  old  saying, 
"Necessity  is  the  mother  of  invention."  Countless  proofs 
may  be  cited.  Recently  the  replacement  of  outmoded  trains 
by  streamlined  equipment  brought  the  laying  of  miles  and 
miles  of  new  railroad  track.  This  undertaking  assumed  such 
considerable  proportions  that  the  need  for  a  track-laying 
machine  was  soon  recognized.  The  machine  was  perfected 
and  put  into  use  in  the  1930's.  Again,  the  German  Govern- 
ment, in  its  efforts  to  realize  national  self-sufficiency,  adopted 
a  four-year  plan  whereby  synthetic  rubber,  wool,  cotton,  and 
gasoline  were  manufactured.  Constant  research  is  being 
conducted  along  these  lines.  And  even  in  the  United  States 
fear  of  a  future  dearth  of  natural  oil  resources  has  led  to 
considerable  experimentation  with  chemical  compounds  in 
order  that  a  ready  substitute  for  petroleum  may  be  produced. 

It  would  appear  that  social  need  incites  invention  as 
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effectively  as  invention  influences  society.  True,  a  partic- 
ular invention  may  be  the  outcome  of  research  stimulated 
solely  by  intellectual  drive;  but  that  invention  will  be  used 
only  if  it  satisfies  some  existing  desire,  or  if  it  satisfies  a  desire 
which  is  artifically  stimulated.  The  public  mind  must  be 
somewhat  receptive  to  a  discovery  in  order  that  the  dis- 
covery be  put  into  use;  then  and  only  then  will  primary  in- 
fluences make  themselves  felt.  It  may  well  be  reasoned  that 
the  social  effect  of  a  new  discovery — as  measured  by  the 
primary  influence  of  that  finding — is  directly  attributable  to 
that  need  which  inspired  the  inventor.  Derivative  influences, 
however,  are  not  the  result  of  the  initial  want  and  sometimes 
occur  when  they  are  both  useless  and  harmful — witness 
automobile  accidents. 

It  should  not  be  inferred  that  derivative  influences  of 
invention  follow  an  inevitable  pattern.  There  is  an  element 
of  choice  in  the  matter.  Human  action  based  on  will  is  often 
requisite  to  social  change,  and  unless  this  will  is  properly 
manoeuvered  through  time  and  space,  delay  may  be  meas- 
ured in  terms  of  centuries.  Modern  industrialism  and  inven- 
tions leading  to  the  growth  of  intangible  property  have 
rendered  inadequate  the  general  property  tax.  This  tax, 
however,  is  still  commonly  used  as  a  source  of  revenue. 
Delays  of  this  nature  are  sometimes  occasioned  by  the 
difficulty  of  making  a  collective  choice. 

Concerted  action  requires  more  time  than  does  that  of  a 
single  individual  and  it  meets  with  more  obstacles.  Mod- 
ernization of  transportation  and  of  communication  systems 
has  rendered  the  old  county  line  obsolete  as  the  means  for 
defining  an  administrative  unit.  In  most  instances  a 
citizen  can  now  drive  in  an  automobile  from  his  home  to  the 
state  capital  in  as  short  a  time  as  he  formerly  traveled  by 
horse  and  buggy  from  his  farm  to  the  county  seat.  The  state 
capital,  moreover,  offers  services  which  the  county  seat  is 
unable  to  render.  Yet  delay  in  the  creation  of  adequate 
administrative  areas  persists.  This  delay  is  due  in  part  to 
the  difficulty  of  achieving  collective  action.     Wisdom  ap- 
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parently  plays  a  smaller  part  than  do  ignorance  and  emotion. 
For  local  politicians  are  able  to  influence  voters  through 
selfish  motivations  and  through  such  factors  as  local 
pride. 

It  is  obvious  that  modern  vehicles  of  transportation  carry 
more  freight  and  passengers  and  carry  them  more  rapidly 
across  the  continent  than  did  the  carriers  of  pioneer  America. 
New  York  is  now  as  accessible  to  persons  living  in  Los  An- 
geles as  it  was  to  residents  of  Philadelphia  at  the  time  the 
Supreme  Court  was  founded.  Industry  transcends  state 
lines  and  the  market  for  most  economic  goods  is  nation- 
wide. Yet  the  people  and  the  government  are  undecided 
about  the  policy  to  be  followed  in  regard  to  matters  national 
in  scope.  Some  would  keep  government  control  small  and 
within  bounds  manageable  by  the  forty-eight  states;  others 
endorse  large  centralized  governmental  policies  which  would 
deal  with  the  country  as  a  whole  regardless  of  the  boundaries 
of  any  one  state.  Though  the  growth  of  transportation  is 
well  recognized,  its  effect  upon  government  has  long  been 
delayed. 

Lags  in  the  derivative  effects  of  technologies  then  precipi- 
tate the  issue  of  values.  In  the  cases  just  cited  there  is  wide 
agreement  that  delay  is  undesirable.  But  in  other  cases 
there  is  no  such  unanimity  of  agreement.  Transportation 
and  communication  inventions  open  the  way  to  close  con- 
tact between  the  United  States  and  Europe.  After  careful 
appraisal  of  this  possibility,  some  observers  urge  that  Con- 
gress pursue  an  isolationist  policy,  while  others  advocate  the 
adoption  of  measures  which  would  further  the  bonds  between 
the  two  continents.  At  such  crossroads  of  invention  delays 
are  long,  collective  choice  is  difficult,  and  the  issue  of  policy 
is  raised.  One  conclusion  may  be  reached  midst  the  mass  of 
complications  and  contradictions  aroused :  that  difficult  as  it 
may  be  to  predict  the  social  consequences  of  a  decision  in 
such  circumstances,  planned  action — action  involving  a  con- 
scious choice  of  alternatives — is  preferable  to  indecision  and 
drift. 
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Policy,  Planning,  and  Technology 

The  principle  of  planned  social  action  sounds  sensible 
enough  at  first  glance.  Yet  the  pursuit  of  this  principle  is 
met  with  obstacles  of  inestimable  magnitude.  Intangible 
attributes,  such  as  a  general  unwillingness  to  admit  the  role 
played  by  so  material  a  thing  as  technology  in  the  creation 
of  social  problems,  impede  positive  action  along  these  lines. 
Only  recently  has  it  been  admitted  that  a  man  may  be  un- 
employed because  a  machine  has  destroyed  his  job.  The  old 
explanation,  all  but  universal,  was  that  a  man  was  jobless 
because  he  would  not  work.  The  forces  of  society  were 
considered  wholly  moral.  They  were  directed  by  the  driving 
impetus  of  constructive  ideas.  With  the  requisite  great  men 
and  the  proper  leadership,  all  problems  could  be  solved. 
Solutions  were  seen  in  terms  of  moral  conduct,  the  proper 
choices,  and  the  necessary  will  power.  An  awareness  of  the 
material  factors  makes  no  denial  of  the  power  of  ideas,  of 
ethics,  of  will  power,  of  great  leaders.  But  it  does  insist 
upon  recognition  of  the  great  influence  of  machines  and 
scientific  discoveries.  And  observation  of  the  workings  of 
this  great  influence  from  its  very  inception  leads  to  realiza- 
tion of  the  desirability  of  directing  the  use  and  distribution 
of  natural  resources. 

But  here  again  the  thinker  is  beset  with  difficulty,  for  he 
must  first  evaluate  the  possibilities  of  technological  develop- 
ment, and  he  must  then  visualize  that  economic  organization 
of  technological  development  which  will  bring  the  greatest 
good  to  the  greatest  number  of  citizens.  Will  oil  be  made 
from  coal?  Will  plastics  replace  woodP  Will  the  chemical 
production  of  foodstuffs  be  developed  on  a  commercial  scale? 
He  must  measure  with  more  than  a  vague  "Yes  .  .  .  some- 
time." He  must  estimate  to  best  advantage  that  day  when 
producers  will  be  physically  equipped  and  when  consumers 
will  be  sufficiently  stimulated  to  adopt  an  invention  in  such 
numerical  degree  as  to  exert  social  effect.  It  is  one  thing  to 
forecast  trends  over  an  unlimited  time — but  quite  another 
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and  more  difficult  undertaking  to  forecast  trends  within  a 
definite  period,  say,  the  next  twenty  years.  Since  plans 
must  be  formulated  with  reference  to  a  specific  time,  the 
latter  and  more  difficult  assignment  is  obviously  that  which 
must  be  attempted. 

The  problems  attached  to  such  an  assignment  are  not  in- 
surmountable. What  is  needed,  of  course,  is  a  group  of 
technicians  who  will  direct  constant  effort  to  the  study  of 
future  trends.  Their  findings  should  be  publicized  in  new 
and  existing  scientific  journals.  Furthermore,  social  im- 
plications of  these  findings  should  be  interpreted  to  the 
public  in  simple  terms.  A  decade  of  organized  research  in 
these  fields  would  result  in  contributions  of  utmost  value  to 
the  formation  of  governmental  policies  and  plans. 

How  governments  will  behave  on  the  basis  of  these  con- 
tributions is  an  open  question.  Presenting  conclusions  is 
different  from  directing  legislation  upon  the  basis  of  such 
conclusions.  Even  though  the  analysis  of  changing  tech- 
nology presents  information  which  may  be  used  as  the  basis 
of  planning,  such  knowledge  is  not  necessarily  acted  upon. 
For  plans  of  action  involve  considerations  of  alternative 
values  and  choices,  and  it  must  be  admitted  that  it  is  diffi- 
cult to  foresee  the  intricate  and  far-reaching  effects  of 
measures  adopted  to  meet  a  definite  immediate  end. 

At  the  beginning  of  the  century  the  nation  stood  on  the 
threshold  of  important  inventions  such  as  the  telephone,  the 
airplane,  the  radio,  the  motion  picture,  the  automobile,  and 
the  manufacture  of  artificial  fibers.  These  inventions  were 
to  affect  profoundly  all  phases  of  national  life,  but  little  time 
was  spent  in  the  visualization  of  their  development  or  in  an 
evaluation  of  the  way  in  which  this  development  would 
influence  society.  The  nation  now  is  in  the  second  third  of 
the  twentieth  century.  What  may  be  expected  in  tech- 
nological development?  What  sort  of  national  policy  may 
be  formulated  in  the  light  of  such  development? 


PART  I 
The  Technologic  Base 


CHAPTER  // 
MANUFACTURE 

The  Father  of  American  Manufactures.  The  scene  is  the 
little  town  of  Pawtucket,  Rhode  Island.  The  year  is  1790. 
In  the  back  room  of  a  clothier  shop  by  the  light  of  a  dim  candle 
sits  a  young  man  constructing  a  mechanical  contrivance  the 
like  of  which  has  never  been  seen  in  America.  The  contriv- 
ance as  it  takes  form  is  a  cotton-spinning  machine.  The 
young  man  is  Samuel  Slater,  whom  Alexander  Hamilton 
was  later  to  acclaim  as  the  Father  of  American  Manufactures. 

This  young  English-born  mechanic — he  was  only  twenty- 
two  at  the  time — had  served  as  an  apprentice  to  the  partner 
of  Richard  Arkwright,  promoter  of  the  cotton-spinning  ma- 
chine in  England.  Learning  that  the  Pennsylvania  Legisla- 
ture had  granted  one  hundred  pounds  in  1789  to  the  inventor 
of  a  power  carding  machine,  Slater  migrated  to  America. 
Unfortunately,  Rritish  laws  forbade  the  export  of  machinery, 
as  well  as  of  plans  and  drawings,  which  might  lead  to  com- 
petition with  English  industry. 

Upon  his  arrival  in  this  country  Slater  was  employed  by 
Moses  Brown  of  Pawtucket  to  operate  an  experimental  mill 
which  had  not  proved  successful.  Legend  has  it  that  with 
characteristic  Yankee  impertinence  he  told  his  employer  the 
equipment  of  the  mill  was  of  no  earthly  use  and  that  he 
(Slater)  could  set  up  a  plant  which  would  turn  out  a  product 
superior  to  that  of  the  mother  country.  And  as  the  story 
goes,  Slater  proceeded  to  design  from  memory  and  to  con- 
struct piece  by  piece  the  first  Arkwright  type  of  cotton- 
spinning  machine  to  be  built  in  America.  Fourteen  work- 
ers were  employed  in  the  original  factory  equipped  with 
machinery  made  by  the  Father  of  American  Manufac- 
tures. 
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The  Industrial  Revolution 

Until  the  beginning  of  the  nineteenth  century  the  economy 
of  the  United  States  was  domestic  except  for  agricultural 
exports  of  cotton,  tobacco,  corn,  and  wheat.  The  manufac- 
ture of  cloth,  household  goods,  and  implements  was  carried 
on  in  the  home.  The  isolated  farmhouse  and  infrequently  the 
small  shop  were  the  customary  centers  of  production.  In- 
dustrialism was  unknown,  and  the  technological  base  of 
manufacturing  was  confined  largely  to  manipulation  of  hand 
tools.  This  was  an  age  of  the  skilled  craftsman  rather  than 
of  the  factory  worker. 

Machine  Production.  Vast  changes  have  occurred  since  the 
early  years  of  the  Republic.  These  changes  were  sufficiently 
dramatic  to  be  referred  to  as  the  Industrial  Revolution,  a 
revolution  which  saw  the  adoption  of  power-driven  machin- 
ery in  almost  every  phase  of  productive  activity.  Starting 
slowly  in  the  pioneer  era  of  the  early  1800's,  this  vast  move- 
ment acquired  an  impetus,  once  the  Civil  War  was  over, 
which  altered  profoundly  the  whole  basis  of  American  civ- 
ilization. A  golden  age  of  small  industry  lasted  well  into  the 
years  which  saw  the  Negro  emancipated.  But  with  the 
Reconstruction  Period  over,  the  rise  of  large-scale  production 
introduced  a  pattern  of  corporations,  trusts,  and  mergers — 
of  big  business,  in  short — which  was  to  distinguish  the  future 
of  the  nation. 

Four  years  before  the  Battle  of  Gettysburg  was  fought, 
the  value  of  all  manufactured  products  made  in  the  United 
States  was  well  under  two  billion  dollars  and  manufacturing 
gave  employment  to  1.3  million  workers.  Forty  years  later 
these  figures  had  risen  to  13  billion  dollars  and  5.3  million 
workers  respectively.  Even  more  impressive  was  the  ad- 
vance which  took  place  after  the  opening  of  the  twentieth 
century.  In  1929  the  value  of  manufactured  products  at- 
tained the  unprecedented  total  of  approximately  70  billion 
dollars,  while  the  number  of  workers  reached  8.9  millions. 

Such  revolutionary  growth  is  somewhat  staggering  to  the 
imagination.    To  analyze  fully  the  change  which  occurred 
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would  require  an  accounting  of  numerous  factors  and  forces — 
technology,  population,  natural  resources,  economic  organ- 
ization. Assuredly,  the  first  of  these,  technology,  played  an 
important  role  in  the  unfolding  American  scene. 

TOTAL  PRODUCTION  IN  THE  UNITED  STATES    1863-1937 
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Manufacturing,  like  other  fields  of  activity  in  the  post- 
Civil  War  decades,  was  deeply  influenced  by  new  inventions 
and  new  developments.  The  industrial  use  of  metal  nickel, 
cottonseed  oil,  natural  gas,  rubber  and  gutta-percha,  and 
adoption  of  the  electrotype,  the  sewing  machine,  the  com- 
pound steam  engine,  the  rotary  printing  press,  hydraulic 
cranes  and  lifts — these  were  but  a  few  of  the  wide  range  of 
innovations  whose  fuller  economic  exploitation  was  realized 
during  the  period. 

The  rise  of  particular  manufacturing  industries  was  linked 
invariably  with  the  discovery  of  new  or  improved  mechanical 
processes.  The  great  flour  milling  plants  in  Minneapolis  owed 
much  to  efficient  methods  of  grinding  and  sifting  wheat.  In 
1874  the  chilled  steel  roller  process  for  cracking  and  crushing 
made  possible  the  grinding  of  number  one,  hard,  spring 
wheat.    In  Chicago,  Michael  Cudahy  introduced  refrigera- 
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tion  into  the  meat  packing  industry  in  1870,  a  move  which 
rendered  practical  the  all-year-round  slaughtering  and 
nation-wide  distribution  of  meat  products.  In  the  textile 
industry  an  improved  ring  spindle  patented  in  1880  by 
Oliver  Pearl  saved  one-third  of  the  power  used,  while  at  the 
same  time  increasing  the  speed  of  operation  1000  revolutions 
per  minute.  In  1871  Charles  Goodyear  patented  his  shoe 
welting  machine,  which  reduced  the  cost  of  welting  from  75 
cents  to  4  cents  per  pair.  In  1872  Albion  and  Wurth  intro- 
duced a  steam-driven  cloth-cutting  machine  into  their  fac- 
tory, an  innovation  which  was  to  have  wide  effects  in  the 
clothing  industry.  The  expanding  manufacture  of  wood  pulp, 
silk,  woolens,  rugs,  knitted  goods,  and  a  host  of  other  prod- 
ucts was  likewise  closely  connected  with  the  introduction  of 
machinery. 

An  Age  of  Steel.  Among  the  many  striking  mechanical  in- 
novations that  might  be  cited,  one  in  particular,  the  produc- 
tion of  steel,  deserves  special  mention.  The  Englishman, 
Bessemer,  is  usually  credited  with  having  invented  in  1856 
the  process  of  converting  molten  iron  into  steel.  Ten  years 
before  this,  William  Kelly,  an  American  iron-works  owner, 
had  proposed  to  rid  iron  of  its  impurities  by  blowing  air  upon 
molten  pig  iron.  The  intense  heat  thus  created  would  free 
the  iron  of  sulphur  and  other  impurities  by  literally  burning 
them  out.  The  Bessemer  process  followed  along  similar  lines, 
but  it  also  added  a  proper  proportion  of  carbon  to  the  puri- 
fied liquid  metal,  thus  transforming  it  into  steel.  In  1865 
American  steel  rails  were  being  manufactured  for  the  first 
time.  Ten  years  later  375,000  tons  of  Bessemer  steel  were 
produced,  a  large  proportion  of  which  went  into  rails.  At 
about  this  time  the  Siemes  open-hearth  regenerative  furnace 
was  introduced,  a  discovery  that  was  to  prove  of  notable 
importance.  The  Siemes  method  permitted  use  of  heat  and 
gases  which  had  hitherto  been  wasted.  Such  firms  as  the 
Bethlehem  Works  and  the  Carnegie  Brothers  and  Company, 
Ltd.,  were  founded  during  this  period.  The  steel  industry 
was  on  the  march.   By  the  end  of  the  century  the  output  of 
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this  giant  enterprise  was  fast  approaching  a  value  of  one 
billion  dollars  annually. 

Mechanization  and  Power.  Between  1860  and  1880  over 
200,000  patents  were  issued  in  the  United  States.  It  is  quite 
evident  that  even  to  list  those  patents  which  were  introduced 
in  manufacturing  alone  would  be  an  overwhelming  task.  A 
rough  idea  of  the  growth  in  use  of  machines  may  be  gathered, 
however,  from  the  fact  that  while  in  1869  manufacturing 
establishments  used  2.3  million  horsepower,  by  1899  they 
were  utilizing  over  10  million  horsepower  to  drive  their  ma- 
chines. Such  were  the  advances  of  an  age  of  steam  (and 
water  power)  at  a  time  when  electricity  was  still  in  its  in- 
fancy. 

Changing  Processes  of  Production 

Basic  Characteristics.  Countless  inventions  have  contrib- 
uted to  the  development  of  industrial  operations  from  their 
primitive  beginnings  to  their  present  state.  To  visualize  the 
myriad  impacts  of  these  innovations,  it  is  not  necessary  to 
describe  the  details  of  the  various  mechanisms  concerned, 
but  rather  to  depict  that  broad  continuity  which  exists  in 
the  gradual  unfolding  of  new  instruments  and  new  tech- 
niques. Two  aspects  of  modern  manufacturing  processes  are 
basic  to  the  trends  which  characterize  wide  reaches  of  pro- 
duction: the  installation  of  (1)  continuous  processes  and 
(2)  automatic  operations  made  possible  by  the  use  of  in- 
dicating, recording,  and  controlling  devices.  Both  lead  to 
the  mechanization  of  the  factory,  to  the  increased  economy 
and  rapidity  with  which  production  may  be  accomplished, 
and  to  the  more  minute  standardization  of  goods  produced. 

How  Machine  Process  Originates.  The  evolution  of  a  ma- 
chine process  is  natural  enough.  First  a  job  is  subdivided  in 
order  that  each  workman  on  that  job  may  be  assigned  a  spe- 
cialized task  as,  for  instance,  the  pushing  of  a  lever  or  the 
feeding  of  a  machine.  The  premium  for  individual  craftsman- 
ship is  destroyed  and  in  its  place  is  substituted  reward  for 
uniformity  and  efficiency  of  performance.    In  due  course  of 
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time,  the  worker's  individual  skill  required  in  the  perform- 
ance of  the  task  becomes  rudimentary.  A  mechanical  device 
can  be  invented  whereby  the  task  is  better  executed,  and  at 
far  greater  speed,  than  formerly  it  was  executed  with  human 
hand  and  ingenuity.  The  faster,  more  accurate,  and  more 
powerful  the  machine,  the  greater  the  return  from  its  utiliza- 
tion. Once  routines  have  become  so  depersonalized  that 
they  can  be  relegated  to  machines,  application  of  the  prin- 
cipal of  continuous  process  is  a  foregone  conclusion. 

The  Importance  of  Power.  The  maintenance  of  continuous 
process  in  production  is  dependent,  to  a  large  extent,  upon 
the  availability  of  cheap  power.  In  the  past  the  cost  of  power 
was  considerable,  an  item  to  be  weighed  carefully  when  eval- 
uating the  introduction  of  such  processes.  This  cost  has  been 
lowered  over  a  period  of  time,  however. 1  Even  recently  the 
average  cost  per  kilowatt-hour  to  large  consumers  of  power 
decreased  from  1.69  cents  in  1921  to  1.29  cents  in  1935. 2 
Today  various  inventions  exist  which  when  combined  and 
put  into  use  will  lead  to  the  still  more  economic  production 
of  power.  But,  with  some  few  exceptions,  power  rates  are  no 
longer  a  prime  consideration  in  the  adoption  of  such  methods 
of  production.  Wholesale  power  cost  is  already  so  low  that 
the  financial  burden  of  power-driven  machinery  consists  not 
in  the  expense  of  generating  energy  but  rather  in  that  of 
purchasing  the  power-driven  machine  and  of  finding  markets 
wherein  the  additional  supplies  of  goods  which  automatically 
result  from  the  initiation  of  improved  technique  may  be 
consumed.3 

Mechanical  power  underlies  the  entire  mass  production 
system  of  today.  Millions  of  horsepower  are  available  to 
turn  the  wheels  of  American  industries.  Power  machinery 
installed  between  1899  and  1925  multiplied  over  three  and 

1  Gilfillan,  S.  C,  "Social  Effects  of  Invention,"  in  Technological  Trends  and 
National  Policy,  U.  S.  Government  Printing  Office,  Washington,  D.  C, 
June  1937,  pp.  24,  25. 

2  Potter,  A.  A.,  "Power,"  in  Technological  Trends  and  National  Policy, 
op.  cit.,  p.  250. 

3  Gilfillan,  op.  cit.,  p.  25. 
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one-half  times.  In  contrast  with  this,  the  number  of  wage 
earners  did  not  quite  double  itself  during  the  same  period. 
Horsepower  per  factory  worker  was  2.1  in  1899.  It  rose  to 
4.67  in  1927.  And  today  there  exists  more  than  5  horsepower 
of  power-driven  machinery  per  worker. 4  The  rapid  electrifica- 
tion of  American  industry  is  indicated  by  the  increase  in 
total  horsepower  of  electric  motors  used  in  factories  over  a 
period  of  almost  thirty  years. 


Year 

1899 
1909 
1919 
1927 


Total  Horsepower  of  Electric 

Motors  Used  in  Factories 

in  U.  S.  A. 

492,936 

4,817,140 

16,253,702 

30,361,106 


The  percentage  of  electrified  tools  and  machines  of  American 
industry  has  likewise  risen  sharply  during  the  past  three  dec- 
ades.5 


Year 

1899 
1909 
1919 
1927 


Percentage  of  Electrified  Tools 

and  Machines  in  American 

Industry 

4% 
23% 
53% 
75% 


Boots  and  Shoes.  Evidence  of  the  usefulness  of  continuous 
processes  may  be  found  in  every  type  of  manufacture.  In 
its  simplest  form  it  is  illustrated  by  the  familiar  boot  and 
shoe  industry,  where  highly  developed  mechanical  produc- 
tion is  based  on  a  "serialization"  of  machines,  each  of  which 
has  been  so  designed  as  to  perform  a  particular  process  and 
has  been  so  placed  with  regard  to  other  machines  in  the 
factory  that  the  work  may  be  said  to  "flow"  from  one  opera- 
tion to  another. 

4  Potter,  op.  cit.,  p.  264. 
6  Ibid.,  p.  251. 
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Where  continuous  processes  involve  a  series  of  machines 
(in  some  few  instances  one  machine  does  all  of  the  work  re- 
quired to  turn  out  a  complete  product),  material  is  carried 
from  one  machine  to  another  by  means  of  conveyors.  In  the 
boot  and  shoe  industry  these  are  of  the  type  of  the  belt  and 


Electric  Furnace  for  Duplexing  Cupola  Iron 

portable  conveyor.  Materials  are  also  handled  by  means  of 
trucks,  loaders,  chutes,  and  automatic  counting,  packaging, 
and  handling  contrivances.  But  the  use  of  mechanical  equip- 
ment of  this  sort  has  been  largely  identified  with  the  heavy 
industries  where,  in  addition  to  the  conveyors  mentioned 
above,  cranes,  roller  tables,  electric  tractors,  and  electric 
hoists  are  used  widely.    In  every  instance  integration  and 
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synchronization  of  processes  have  been  achieved  first  by 
making  a  careful  analysis  of  the  work  to  be  done  and  then 
by  mapping  out  a  plan  of  procedure  whereby  a  definite  divi- 
sion of  labor  and  specialization  of  machinery  are  made 
possible. 

Steel.  At  one  time,  in  order  to  roll  steel  into  sheets  of 
specified  dimension  and  quality,  it  was  necessary  to  put  it 
through  a  number  of  intermittent  processes  during  each  of 
which  the  material  was  heated  and  then  allowed  to  cool  only 
to  be  reheated  at  a  later  date.  Under  this  old  system  ingots 
were  first  rolled  into  blooms  which  were,  in  turn,  rolled  into 
sheet  bars.  The  sheet  bars  were  cut  into  short  lengths  and 
were  then  rolled  on  brakedown  mills  that  produced  heavy 
gauge  sheets.  Finally  the  heavy  gauge  sheets  were  rolled  into 
light  gauge  sheets.  Each  of  these  handlings  constituted  a 
separate  process  and  in  each  instance  the  steel  was  fed  by 
hand.  Moreover,  the  ingot  and  the  bloom  were  each  reheated 
once,  the  sheet  bars  were  reheated  twice,  and  the  brakedowns 
were  heated  once  again. 

Under  the  new  system,  the  discontinuous  hand  process 
described  above  has  been  replaced  by  a  continuous  process 
whereby  the  ingot  is  rolled  into  slabs  that  are  rolled  directly 
into  heavy  gauge  sheets.  These  are  produced  in  the  form  of 
long  coils  which  are  rolled  cold  into  light  gauge  sheets  (fin- 
ished gauge) ,  a  form  of  steel  sheet  used  primarily  for  automo- 
bile bodies  and  tin  plate.  It  is  obvious  even  from  this  brief 
description  that  a  tremendous  saving  has  been  accomplished 
by  eliminating  not  only  the  heating  and  reheating  but  also 
the  handling  and  rehandling  of  the  steel.  Whereas  in  the  old 
sheet  mill  the  material  was  handled  as  many  as  twenty  to 
one  hundred  times,  in  the  new  sheet  mills  the  same  end  is 
accomplished  by  handling  the  material  only  four  or  five 
times.  The  entire  process  is  achieved  by  continuous  rollers 
which  carry  the  steel  from  one  set  of  rolling  mills  to  the 
other. 

How  far  pending  technological  advances  in  steel  manufac- 
turing will  go  is  difficult  to  foretell.  The  head  of  a  steel  com- 
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pany  which  is  doing  pioneer  work  in  developing  the  process 
of  rolling  steel  in  molten  form  recently  said : 6    - 

"We  have  done  it.  I've  seen  it  done.  We  have  rolled  strip 
steel  from  its  molten  form  in  two  hundred  foot  coils,  fifteen 
inches  wide.  I  have  had  this  steel  examined  in  more  than  a  dozen 
laboratories.  It  is  far  superior  to  our  present  steel,  because  it 
does  not  have  the  imperfections  caused  by  '  ingotism,'  the  chilling 
and  reheating  of  steel.  I  can't  watch  our  experimental  laboratory 
roll  molten  steel  for  more  than  a  few  minutes.  It  almost  makes 
a  fellow  go  crazy  thinking  about  the  millions  of  dollars  worth  of 
equipment  it  will  make  obsolete,  and  the  thousands  of  jobs  it 
will  eliminate.    It's  terrific." 

Other  Examples.  Routines  roughly  parallel  to  those  of  the 
continuous  rolling  of  sheet  steel  have  been  established  in  the 
manufacture  of  castings.  The  Crane  Company  and  the 
Westinghouse  Air  Brake  Company  have  for  some  time  made 
use  of  a  continuous  process  in  the  production  of  iron  castings. 
More  recently  the  Ford  Motor  Company  has  instituted  a 
system  of  continuous  pouring  of  castings.  Molten  iron  is 
taken  from  the  blast  furnace,  passed  directly  through  an  in- 
termediate mixer  and  electric  furnace,  and  then  poured  into 
cylinder  block  molds  on  a  production  line.  Several  thousand 
blocks  and  over  a  thousand  tons  of  other  castings  are  made 
in  this  way  daily.  This  is  another  instance  of  the  material 
gain  to  be  realized  from  a  simple  synchronization  of  indus- 
trial processes.7  Similarly,  one  of  the  important  tendencies 
in  the  chemical  industry  has  been  that  toward  the  elimina- 
tion of  batch  and  the  establishment  of  continuous  processes. 
This  development  is  one  of  America's  signal  contributions 
to  the  chemical  industry.8 

The  Assembly  Line.  The  principle  of  continuous  process 
is  well  illustrated  by  the  assembly  line,  which  is  widely  used 

6  Ruttenberg,  Harold  J.,  "The  Big  Morgue,"  Survey  Graphic,  April  1939, 
p.  268. 

7  Furnas,  C.  C,  "Metallurgy,"  in  Technological  Trends  and  National  Policy, 
op.  cit.,  pp.  332,  333. 

8  Howe,  Harrison  E.,  "Chemical  Industries,"  in  Technological  Trends  and 
National  Policy,  op.  cit.,  p.  294. 
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in  the  automobile  industry  as  well  as  in  many  others.  Dem- 
onstrations at  recent  world  fairs  have  given  the  public  a  clear 
picture  of  the  way  in  which  the  line  operates.  How  important 
it  is  in  the  automobile  industry  can  be  seen  from  the  ex- 
perience of  the  Dodge  Company,  which  in  1931  increased  the 
efficiency  of  its  truck-building  plant  30  per  cent  with  the 
addition  of  only  a  minimum  of  new  auxiliary  equipment. 


Courtesy  of  A.  O.  Smith  Corporation 

Automatic  Frame  Making 
Automatic   machines   rivet    automobile   frames   as   they  move  by  on 

conveyor  belt. 

The  reconstruction  of  this  plant  was  carried  out  in  the 
following  fashion: 9 

"Relocation  of  the  final  assembly  line,  enabling  workmen  on 
both  sides  of  the  line  to  have  materials  within  easy  reach,  yielded 
a  saving  of  60  per  cent  in  the  costs  of  handling  parts;  installa- 

9  Finney,  Burnham,  "Saving  in  Costs  from  New  Plant  Arrangement,"  Iron 
Age,  August  6,  1931,  pp.  366-69,  quoted  in  Effects  of  Technological  Developments 
upon  Capital  Formation,  Works  Progress  Administration,  Philadelphia,  1939, 
p.  13. 
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tion  of  a  chain  conveyor  on  the  assembly  line  saved  20  per  cent 
in  time  and  doubled  the  efficiency  of  the  line;  substitution  of 
lacquering  for  enameling  on  truck  chassis  reduced  the  space 
needed  on  the  assembly  line  for  this  work  from  180  to  12  feet, 
with  a  saving  in  heat  and  space  that  more  than  offset  the  higher 
costs  of  lacquer,  and  practically  eliminated  the  drying  period; 
high-cycle  electric  tools  replaced  pneumatic  equipment  along 
the  assembly  line,  with  a  gain  in  efficiency  said  to  have  been  at 
least  25  per  cent;  instead  of  shunting  freshly  painted  truck 
bodies  and  cabs  to  dry  in  the  open  air,  an  electrically  heated 
drying  oven  was  installed  directly  over  the  conveyor  line,  and 
this  reduced  the  drying  time  from  3  or  4  hours  to  12  minutes; 
an  inside  railroad-freight  dock  was  erected  to  receive  income 
materials,  which  are  then  picked  up  by  overhead  cranes  and 
delivered  to  points  along  the  assembly  or  subassembly  lines, 
with  a  resulting  protection  of  parts  from  ravages  of  the  weather, 
elimination  of  storage  requirements  for  parts,  and  saving  in 
floor  space  which  permits  completed  trucks  to  be  stored  inside 
the  building." 

Industrial  Instruments 

Production  Becomes  More  Automatic.  The  establishment 
of  a  continuous  process  in  industry  requires  the  introduction 
of  suitable  basic  factory  equipment.  Once  this  has  been  ac- 
complished, innumerable  alterations,  or  rather  improve- 
ments, may  be  made  in  the  equipment  in  order  to  perfect  that 
process.  During  the  past  twenty  years  or  so  measuring,  re- 
cording, and  controlling  devices — types  of  equipment  which 
are  auxiliary  to  basic  production  machines— have  come  in- 
creasingly into  use.  This  constitutes  a  distinct  technological 
advance.  The  first  of  these  industrial  instruments,  the  in- 
dicator, measures  or  indicates  conditions  of  operation  at  a 
given  moment;  the  second,  the  recorder,  records  these  ob- 
servations in  such  a  way  that  there  is  a  permanent  account 
of  past  as  well  as  of  present  performance;  the  third,  the  con- 
troller, combines  the  functions  of  the  first  two  instruments 
with  that  of  a  control  process — that  is,  it  not  only  measures 
conditions  of  operation  and  records  them  but  also  acts  to 
regulate  these  conditions  according  to  closely  prescribed 
specifications. 
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Courtesy  of  Westinghouse  Electric  &  Manufacturing  Co. 

Determining  Carbon  Content  of  Iron 

The  iron  is  heated  in  an  electric  furnace  where  its  carbon  combines 
with  oxygen  to  form  carbon  dioxide,  which  is  trapped  by  liquid  air.  This 
trapped  gas,  when  heated,  forces  a  mercury  column  to  rise  and  is  so 
measured.  Carbon  content  of  iron  may  thus  be  determined  to  within 
0.0001  per  cent. 

Most  production  processes  entail  the  measurement  and 
control  of  variables.  The  number  and  nature  of  these  quan- 
tities depend  largely  upon  the  process  concerned.  Where 
coal  is  used  as  fuel,  instruments  measure  its  rate  of  combus- 
tion, B.  t.  u.  content,  and  other  physical  properties;  where 
electricity  is  used  for  power,  instruments  measure  voltage, 
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current  resistance,  power  factor,  and  speed;  chemical  proc- 
esses often  require  the  measurement  of  such  variables  as 
pressure,  temperature,  flow,  liquid  level,  color,  density,  spe- 
cific gravity,  acidity  or  alkalinity,  and  duration  of  operation. 

Several  thousand  or  more  instruments  differing  from  one 
another  as  to  subject  of  measurement,  type  of  application,  or 
principle  of  construction  are  now  employed  by  American  in- 
dustry. In  addition,  many  types  of  equipment  are  specially 
constructed  for  research  and  experimental  work.  Indicating 
devices  were  the  first  industrial  instruments  to  make  their 
appearance.  Recorders  were  not  generally  utilized  until  the 
beginning  of  the  twentieth  century  and  did  not  receive  in- 
tensive application  until  after  the  World  War.  They  were, 
however,  soon  found  to  be  superior  to  indicating  devices  in 
that,  by  leaving  a  permanent  record  of  performance,  they 
facilitate  all  sorts  of  checks  and  comparisons,  strengthen 
scientific  research,  and  give  a  list  of  measurements  to  which 
workers  may  refer  in  the  performance  of  their  duties. 

Control  devices  did  not  receive  extensive  application  until 
the  middle  of  the  twenties.  By  controlling  the  conditions  of 
continuous  process,  they  regulate  production  at  the  most 
favorable  standards  of  performance.  In  addition  to  indicat- 
ing or  recording  such  quantities  as  temperature,  pressure, 
and  flow,  they  automatically  maintain  these  quantities  at  a 
given  point  through  the  operation  of  valves,  switches,  and 
other  regulatory  devices.  Because  of  the  efficiency  of  this 
kind  of  apparatus  it  is  quite  understandable  that  instruments 
incorporating  automatic  control  features  are  gradually  super- 
seding simple  indicating  and  recording  types.10 

The  Electric  Eye.  While  the  use  of  indicating,  registering, 
and  especially  controlling  devices  is  not  unexplored,  future 
applications  of  such  devices  are  likely  far  to  exceed  in  extent 
and  in  originality  of  purpose  any  present  employment  made 
of  them.  Jobs  displaced  by  machines  in  the  past  have  been 
those  controlled  by  senses  other  than  that  of  visual  percep- 

10  Industrial  Instruments  and  Changing  Technology,  Works  Progress  Admin- 
istration, Philadelphia,  October  1938. 
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tion.  Early  machines  could  duplicate  man's  ability  to  feel 
form,  size,  weight,  temperature,  pressure,  and  so  forth,  but 
they  could  not  emulate  his  power  to  see.  A  host  of  simple 
visual  routines  remained  hand  operations.  More  recently  the 
photoelectric  cell,  popularly  known  as  the  electric  eye,  has 
proven  itself  capable  of  performing  an  increasing  number  of 
visual  tasks  with  greater  accuracy  than  the  most  keen-eyed, 


Courtesy  of  Bowman  Dairy  Co.,  Chicago 

Automatic  Temperature  and  Recorder  for  Milk  Pasteurizing 
Silent  sentinels  that  will  not  let  temperature  vary. 

skillful,  and  tireless  workman.  The  functions  which  this 
apparatus  is  capable  of  performing  in  the  greatest  variety  of 
fields  are  just  beginning  to  be  fully  appreciated.  A  few  of  its 
many  industrial  uses  to  date  may  be  listed  as  follows:  " 

Reversing  rolls  in  steel  mill 
Removal  of  soaking-pit  covers 
Control  of  cut-off  saws 
Furnace  temperature  control 

11  Cruse,  Andrew  W.,  "The  Electrical  Goods  Industries,"  in  Technological 
Trends  and  National  Policy,  op.  cit.,  pp.  321-22. 
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Operating-limit  switches  for  motor  travel 

Smoke  indicators  in  smoke  stacks 

Detecting  fine  cracks  in  polished  surfaces 

Opening  doors  for  hand  trucks,  motor  trucks,  etc. 

Automatic  operation  of  mine  ventilating  doors 

Warning  signals  on  rolls  in  tire  factory 

Remote  control  of  machines 

Safety  protection  of  machines 

Detection  of  flaws  in  products 

Alarm  for  water  hardness 

Analysis  of  card  records 

Fire  alarms,  smoke  alarms 

Paper-making  machine — paper-break  detection 

Automatic  weighing  of  batches 

Chemical  process  control 

Leveling  elevators 

Inspecting  storage-battery  caps  for  vent  holes 

Sorting  electrical  resistances 

Controlling  enamel  thickness  on  wires 

Rejection  of  nonsharp  razor  blades 

Counting  products  on  production  line 

Grading  products 

Detecting  missing  labels. 

Electric  Ears  and  Voices.  The  electric  eye  is  already  used 
extensively.  It  forms  a  good  combination  with  various  other 
automatic  registering  and  controlling  devices  which  direct 
continuous  operations  by  remote  control.  Perfection  of  the 
electric  ear  and  the  televox  will  widen  opportunities  for  the 
installation  of  machine-guided  processes.  The  televox 
exemplifies  similar  aptitudes  likely  to  have  extension  as,  for 
example,  the  use  of  ordinary  telephone  lines  to  convey  sounds 
which  actuate  distant  mechanisms.  It  is  likely  that  elec- 
trical voices  and  ears  will  fit  well  with  many  of  the  complexes 
already  indicated  for  the  electric  eye.  They  can  be  attuned 
to  listen  for  and  react  to  sound  signals  and  will  thus  initiate 
appropriate  controls,  promote  safety,  give  directions,  and 
perhaps  even  distinguish  individuals.  These  accomplish- 
ments are  all  demonstrated  today.12 

12  Gilfillan,  op.  ciL,  p.  24. 
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Related  Developments.  Scientific  applications  of  the  prin- 
ciples of  industrial  hygiene  and  safety  engineering  have  gone 
hand  in  hand  with  the  introduction  of  continuous  processes 
and  the  use  of  industrial  instruments.  For  the  modern  plant 
is  far  more  vulnerable  to  loss  due  to  stoppage  of  work  than 
was  the  plant  of  yesterday;  and  the  shutting  down  of  any 
one  section  affects  the  entire  working  procedure.  Such  prob- 


Inspection  by  X-Ray 

lems  as  the  spacing  of  machinery  and  the  control  of  human 
factors  of  production  command  a  constantly  growing  atten- 
tion. Preventive  measures  against  industrial  disease,  poison, 
and  accident  have  largely  been  made  possible  through  the 
use  of  new  tools,  new  equipment,  and  new  work  techniques. 
There  are  many  devices  which  contribute  to  the  health, 
safety,  and  comfort  of  the  worker,  devices  which  at  the  same 
time  benefit  the  employer.  The  industrial  X-ray,  for  ex- 
ample, is  of  growing  importance  because  it  not  only  assures 
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the  worker  of  greater  safety  but  also  acts. as  a  means  of  ma- 
terially reducing  economic  wastage.  It  is  used  to  detect 
flaws  in  castings  and  welds  which,  if  allowed  to  go  undis- 
covered, might  easily  cause  loss  of  life  or  serious  injury  to 
those  handling  the  materials.13  In  the  chemical  field,  dis- 
persing agents  have  made  it  possible  to  replace  expensive 
inflammable  solvents  by  water  in  the  preparation  of  some 
types  of  lacquers.  And  in  the  glass  industry,  displacement  of 
hand  blowers  by  blowing  machines  relieved  the  laborer  of  a 
type  of  work  which  was  drudgery  and  often  detrimental  to 
health.14 

The  new  process  of  welding  is  of  benefit  to  both  the  em- 
ployer and  the  employee.  For  the  employer  it  serves  to 
economize  capital,  to  contribute  to  the  durability  of  the 
product,  and  to  make  possible  a  neatness  of  form  and  type 
of  curving  and  streamlining  hitherto  unknown  in  manufac- 
ture. For  the  worker  it  substituted  the  silent  and  pleasant 
operation  of  welding  for  the  noisy  and  irksome  task  of  rivet- 
ing.15 A  large  part  of  the  hazardous  work  formerly  done  by 
hand  is  also  being  relegated  to  machines,  and  where  men  or 
women  are  likely  to  come  into  close  contact  with  dangerous 
machinery,  appropriate  guards  and  controls  are  affixed  to  it. 
Many  guards  are  so  sensitive  to  human  touch  that  they  auto- 
matically stop  the  operation  of  a  machine  upon  "sensing" 
the  contact  of  a  finger. 

The  Incentive  of  Profits.  To  be  sure,  such  steps  as  the  above 
are  not  entirely  the  result  of  altruism  and  the  advancement 
of  technology.  They  are  often  undertaken  with  material 
benefits  in  view.  The  lowering  of  industrial  hazards  reduces 
insurance  rates,  and  experience  proves  that  as  thought  is 
given  to  the  comfort  of  the  employee  his  efficiency  grows. 
Changes  in  operations,  however,  are  frequently  determined 
by  conditions  over  which  industry  may  exert  little  control. 
Thus  improved  methods  of  artificial  lighting,  along  with  the 
inauguration  of  continuous  processes  of  manufacture,  en- 

13  Cruse,  op.  cit.,  p.  323.  16  Gilfillan,  op.  cit.,  p.  25. 

14  Howe,  op.  cit.,  pp.  310-11. 
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courage  the  use  of  night  shifts,  a  trend  which,  of  course,  was 
interrupted  by  the  depression.  Transportation,  printing, 
mining,  and  chemical  and  metallurgical  works  have  long 
been  operated  under  a  system  of  multiple  shifts,  thus  dou- 
bling or  trebling  the  use  of  the  billions  of  dollars  of  capital 
invested  in  these  industries.  Today,  in  many  other  indus- 
tries, the  stream  of  mechanical  inventions  which  hastens  the 
outmoding  of  machinery  makes  imperative  a  more  intensive 
working  of  machinery  than  was  thought  necessary  in  years 
gone  by. 

The  Latest  Phase.  The  period  since  the  depression  is  char- 
acterized by  a  continued  tendency  to  economize.  The  revolu- 
tionary innovations  and  the  vast  expansion  in  capital  equip- 
ment so  typical  of  the  preceding  fifty  years  appear  to  have 
given  way  to  a  more  stabilized  situation.  New  industries 
are  undoubtedly  in  the  offing,  but  a  stage  wherein  the  basic 
technologic  structure  stands  fairly  well  established  seems  to 
have  been  reached.  This  maturity  means  that  more  atten- 
tion is  being  given  to  improvement  in  techniques  as  well  as 
to  renovation  and  replacement  of  equipment.  The  whole 
tendency  toward  continuous  process  and  instrumentation  in 
industry  is  indicative  of  this  movement.  Other  trends  follow 
similar  lines.16  Large-capacity  equipment  is  being  utilized 
more  and  more;  decreased  costs  per  unit  of  capacity  are  re- 
sulting. Milling  machinery,  cement  kilns,  power  plants,  in- 
dustrial locomotives,  and  mining  equipment  are  but  a  few 
of  the  fields  in  which  this  development  is  marked  at  present. 
Likewise,  improved  composition  of  metals  has  led  to  the 
greater  durability  as  well  as  to  the  efficiency  of  individual 
machines.  It  is  reported,  for  example,  that  in  many  instances 
the  introduction  of  chromium  plating  in  tools  has  increased 
their  life  from  3  to  20  times.  New  materials  are  being  widely 
adapted  to  the  manufacture  of  cutting  tools.  The  tools  are 
thereby  suited  to  increased  speeds  of  work  and  at  the  same 
time  last  longer  between  sharpenings.  In  numerous  instances 

16  Effects  of  Technological  Developments  upon  Capital  Formation,  op.  cit., 
pp.  3  ff. 
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chemical  advances,  too,  have  led  to  improvements  resulting 
in  economies. 

By  the  beginning  of  1940,  approximately  11,000,000  per- 
sons were  engaged  in  manufacture,  representing  about  one- 
fourth  of  all  gainfully  employed  persons  in  the  United  States. 
This  vast  industry,  together  with  related  sectors  of  the  Amer- 
ican economy,  continues  its  forward  strides  along  the  techno- 
logical front.  Organized  industrial  research  employed  6000 
persons  in  1920,  30,000  in  1931,  and  over  40,000  in  1938.  The 
number  of  industrial  research  laboratories  rose  from  300  in 
1920  to  over  1600  in  1931,  and  to  more  than  2200  in  1938, 
while  for  these  same  years  their  annual  expenditures  in- 
creased from  25  million  to  120  million  and  finally  to  175 
million  dollars.  The  discovery  of  new  machines,  new  proc- 
esses, and  new  products  goes  steadily  onward.17 
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CHAPTER  III 
TRANSPORTATION  AND  COMMUNICATION 
Facilities  of  Transport 

It  is  five  o'clock  on  a  winter  evening.  The  city's  popula- 
tion pours  forth  from  factory  and  warehouse,  office  building, 
and  department  store.  Each  person  is  intent  upon  one 
thing — the  best  way  to  get  home.  The  streets  are  heavily 
laden:  automobiles,  buses,  trams,  and  elevateds  line  up  to 
transport  anxious  homegoers.  Not  far  away,  trains  at  rail- 
way terminals  await  suburban  commuters;  some  few  planes 
stand  ready  at  airports  to  fly  their  passengers  to  neighboring 
cities.  It  is  the  peak  hour  of  transportation,  of  traffic  jams 
and  accidents,  of  pushing  and  crowding. 

The  passenger's  day  of  work  is  done.  The  vehicle's  is  not. 
The  vehicle  is  an  extension  of  the  working  world.  It  is  made 
of  steel  from  the  steel  mill,  of  wood  from  the  lumber  yard. 
It  carries  men  and  women,  but  it  also  carries  freight.  It 
moves  building  materials  across  the  continent.  It  brings 
produce  from  the  farm  to  the  city,  cotton  from  the  planta- 
tion to  the  textile  factory,  coal  from  the  mine  to  the  mill. 
And  in  turn  it  distributes  manufactured  goods  to  markets 
and  to  ultimate  consumers.  The  vehicle  of  transportation 
has  evolved  with  the  factory  itself.  It  has  been  mechanized 
apace  with  industry  and  trade. 

Economic  Interdependence.  The  swift  evolution  of  trans- 
portation and  the  rapid  building  up  of  its  mechanical  base 
have  paralleled  similar  developments  throughout  the  eco- 
nomic system.  In  fact,  a  close  interrelationship  exists  in  the 
growth  of  the  many  segments  of  the  modern  order.  The 
production  of  steel,  as  an  instance,  may  account  for  a  great 
industrial  center  like  Pittsburgh;  but  without  the  large  de- 
mand for  steel  rails  on  the  part  of  railroads,  the  city  would 
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in  all  likelihood  have  had  a  very  different  history.  Obviously, 
the  relationship  between  manufacture,  transportation,  com- 
munication, and  all  other  economic  activities  is  a  reciprocal 
one.  Without  ready  facilities  for  receiving  raw  materials 
and  shipping  finished  goods,  production  could  carry  on  only 
at  a  slow  pace.  To  manufacture  for  a  national  as  well  as  a 
world  market  requires  a  highly  developed  system  of  trans- 
portation and  communication. 


Photo  by  U.  S.  Bureau  of  Public  Roads 

1766 — The  Flying  Machine 

Rapid  travel  by  the  Flying  Machine  was  the  talk  of  the  day  in  1766 
but  it  took  two  days  to  go  from  New  York  to  Philadelphia  over  the  roads 
that  existed  at  the  time. 


Railroad  Expansion.  One  hundred  years  ago,  wooden  rail- 
road tracks  were  still  in  use  in  certain  parts  of  the  United 
States.1  At  that  time  locomotives  were  in  an  experimental 
stage,  and  Pullman  cars  were  unknown.    The  stage  coach 

1  Johnson,  Emory  R.,  American  Railway  Transportation,  D.  Appleton  and 
Company,  New  York,  1908,  pp.  37  ff. 
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and  the  waterway  were  the  dominant  means  of  transporta- 
tion and  communication.  Not  until  1860-1880  did  the  first 
great  era  of  railroad  expansion  occur.  In  this  period  the  lead- 
ing roads  of  the  east  as  well  as  transcontinental  lines  were 
solidly  established.  During  the  short  span  of  two  decades 
railroad  trackage  more  than  trebled,  reaching  a  total  of 
93,000  miles  in  1880.  Railroad  facilities  continued  to  grow 
in  a  phenomenal  fashion  until  the  war  days  of  1914-1918 
when  a  peak  was  reached  with  approximately  265,000  miles 
in  operation. 

By  the  eve  of  the  first  World  War,  the  railway  system  of 
this  country  was  fast  approaching  its  full  maturity.  The 
continent  had  been  spanned,  and  no  new  frontiers  remained 
to  be  conquered.  The  physical  plant  had  been  virtually  com- 
pleted, and  trackage  and  equipment  had  reached  a  peak.  On 
the  whole,  general  lines  of  development  as  laid  down  by 
science  and  invention  of  the  preceding  fifty  years  had  set  a 
pattern  for  railroads.  The  wide  use  of  steel  in  tracks,  cars, 
bridges,  and  other  transportation  structures  had  received  its 
impetus  with  the  invention  of  the  Bessemer  process  after 
the  middle  of  the  nineteenth  century.  Despite  early  resist- 
ance, such  apparatus  as  automatic  signals,  air  brakes,  and 
the  automatic  coupler  had  come  into  standard  use.  Larger 
locomotives,  improved  sleeping  cars,  and  specialized  freight 
cars  had  been  widely  adopted.  At  railway  terminals,  electric 
hoists,  traveling  cranes,  elevators,  and  a  host  of  other  ma- 
chines had  become  regular  equipment.  The  inventions  of 
such  men  as  Westinghouse,  Sykes,  Janney,  and  Pullman  had 
formed  part  of  the  history  and  the  heritage  of  railroading. 
Meanwhile,  the  dominance  of  the  age  of  rails  appeared  to  be 
so  complete  as  to  remain  unchallengeable. 

Railroads  have  long  been  the  backbone  of  the  transporta- 
tion system  and  they  are  likely  to  remain  so  for  some  time  to 
come.  Yet  in  recent  decades  their  dominance  has  been  par- 
tially challenged  by  new  forms  of  transport :  the  automobile, 
the  airplane,  the  pipe  line,  and  the  inland  waterway.  Under 
such  pressure,  the  railroads  are  turning  their    attention, 
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slowly  and  reluctantly,  to  modernizing  their  vast  plant  and 
equipment.  The  quest  for  better  service  is  leading  to  the 
adoption  of  improvements  as  well  as  to  the  installation  of 
new  machines. 

Railroad  Motive  Power.  Today  all  railroads  in  the  United 
States  combined  own  in  the  neighborhood  of  50,000  locomo- 
tives, of  which  about  98  per  cent  are  the  familiar  steam  en- 
gines. It  is  estimated  that  over  60  per  cent  of  these  locomo- 
tives are  more  than  twenty  years  old.  As  the  time  approaches 
for  retiring  old  engines  from  service,  more  attention  is  being 
paid  to  electric  and  Diesel  motors.  Electrification  has  al- 
ready made  progress  in  crowded  metropolitan  areas  where 
density  of  traffic  is  a  problem  and  where  elimination  of  smoke 
and  noise  is  an  added  incentive.  The  electrified  road  is  clean, 
speedy,  and  capable  of  handling  all  necessary  demands  for 
freight  or  passenger  service.  But  electrification  is  an  expen- 
sive undertaking,  involving  the  approximate  doubling  of  a 
line's  capitalization.  It  is  therefore  inevitable  that  railroad 
electrification  will  proceed  slowly  in  the  near  future.2 

The  Diesel  engine  may  best  be  described  as  a  mobile  elec- 
tric power  plant.  Some  of  the  newer  lightweight,  high-speed, 
streamlined  passenger  trains  which  are  becoming  so  popular 
with  the  traveling  public  are  employing  Diesel  engines  very 
successfully.  There  are  many  advantages  besides  the  sus- 
tained high  speed  of  which  the  Diesel  is  capable.  It  is  reliable 
and  simple  in  operation,  needs  little  time  in  the  shops,  re- 
quires slight  time  for  fueling,  is  easy  on  tracks,  and  is  gen- 
erally economical  to  operate.  But  here  again  the  stumbling 
block  is  to  be  found  in  the  high  cost  of  such  investment. 

Steam  locomotives  are  thus  likely  to  be  maintained  in 
much  of  the  passenger  and  in  most  of  the  freight  service.  Yet 
even  here  amazing  improvements  have  occurred  in  the  last 
decade  or  so,  improvements  which  are  constantly  being  in- 
troduced as  old  equipment  is  scrapped.    The  steam  locomo- 

2  Osgood,  Harold  A.,  "Transportation,"  in  Technological  Trends  and  National 
Policy,  U.  S.  Government  Printing  Office,  Washington,  D.  C,  June  1937, 
p.  191. 
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tive  built  today  is  far  more  efficient  than  that  of  fifteen  or 
twenty  years  ago.  Its  thermal  efficiency  has  doubled  while 
its  weight  per  horsepower  has  been  virtually  cut  in  half. 
Improved  high  pressure  boilers,  larger  steam  capacity,  and 
better  steam  distribution  have  led  to  fuel  economy  and  to 
more  effective  operation.  Even  in  the  case  of  light  stream- 
lined trains  the  reciprocating  steam  locomotive  can  compete 
very  effectively  with  the  Diesel;  for  welding  and  the  use  of 
steel  castings  have  resulted  in  lighter  weight  engines  capable 
of  high  speed  and  longer  durability.3 

Freight  Cars.  There  are  approximately  two  million  freight 
cars  in  service  throughout  the  country,  almost  half  a  million 
fewer  than  were  in  use  fifteen  years  ago.  Changes  in  this 
class  of  equipment  are  very  slow  in  coming.  Lighter  weight 
materials  and  new  designs  hold  some  promise  for  the  future, 
but  their  introduction  is  likely  to  be  gradual.  More  promis- 
ing is  the  development  of  equipment  which  is  interchange- 
able between  rail,  water,  and  highway  carriers.  As  the  then 
Coordinator  of  Transportation  pointed  out  in  1935 :  4 

"At  the  threshold  of  coordination  of  the  various  forms  of 
transportation,  particularly  of  the  railway,  highway,  and  water- 
way agencies,  lies  the  development  of  a  transportation  unit 
which  will  be  interchangeable  by  each  of  the  types  of  carriers. 
This  means  some  form  of  container,  highway-trailer,  or  truck 
body.  Such  development  of  containers  or  similar  devices  also 
has  much  to  offer  in  the  way  of  better  loading  of  freight  cars, 
the  coordination  of  unit  freight  loads  with  the  sales  units  now 
favored  in  much  modern  industry,  and  more  convenient,  more 
flexible,  and  more  economical  service  for  the  shipper." 

Passenger  Cars.  The  most  important  innovation  in  pas- 
senger equipment  since  the  introduction  of  steel  cars  over 
thirty  years  ago  has  been  air  conditioning.  Air  conditioning 
apparatus  is  expensive  to  install,  ranging  from  $4000  to 
$8500  per  car.  But  so  wide  has  been  its  appeal  to  the  travel- 
ing public  that  most  first  class  trains  now  carry  air  condition- 

3  Ibid. 

4  J.  B.  Eastman,  before  the  Society  of  Automotive  Engineers,  White  Sulphur 
Springs,  W.  Va.,  June  20,  1935. 
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ing  as  standard  equipment.  While  streamlining  has  captured 
the  popular  imagination,  it  is  actually  the  decreased  weight 
of  modern  trains  rather  than  their  streamlined  design  that 
has  been  responsible  for  speeding  up  passenger  service.  Re- 
duction in  weight  has  been  rendered  possible  largely  through 
the  use  of  lightweight  metals  and  welding.  The  Milwaukee 
Road,  for  instance,  recently  rebuilt  fifty  coaches  using  a 
welded  rather  than  a  riveted  body,  and  cut  the  weight  from 
146,000  to  96,000  pounds.  Many  similar  advantages  arising 
from  technical  advance  are  available  whenever  replacement 
and  renovation  in  the  railroad  industry  are  undertaken. 

The  Broad  Traffic  Picture.  The  railways,  as  has  become 
increasingly  evident,  no  longer  retain  undisputed  sovereignty 
over  the  transport  facilities  of  the  country.  The  following 
tables  present  an  over-all  view  of  freight  and  passenger  traffic 
in  the  United  States. 


Table  1. — Freight  Traffic  in  the  United  States,  1932  * 


Railway.  . 
Pipe  line . 
Water .  .  . 
Highway . 
Total 


Percentage 


69.0 

9.0 

11.0 

11.0 

100.0 


Table  2. — Passenger  Traffic  in  the  United  States,  1933  f 


Billion  Passenger-Miles 

Percentage 

Common  carriers: 

Railway 

Bus 

Airway 

Total 

16.3 
3.4 

.2 
19.9 

4.3 
.9 
.1 

5.3 

Private  automobiles: 

Intercity 

City 

Total 

184.9 
173.0 
357.9 

48.9 
45.8 
94.7 

Grand  total 

377.8 

100.0 

*  Osgood,  op.  cit.,  p.  177. 
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Automobiles.  The  development  of  the  internal  combustion 
machine  so  widely  used  in  the  automobile  today  has  met 
with  quicker  adoption  than  perhaps  any  other  innovation  in 
recent  history.  The  phenomenal  growth  of  motor  cars  in  the 
United  States  still  appears  far  short  of  its  much  discussed 
saturation  point.  According  to  the  Automobile  Manufac- 
turers Association,  a  new  high  was  reached  in  1939  when 


A  Diesel  at  Work 


30,710,000  vehicles  were  registered,  including  26,250,000  pas- 
senger cars  and  4,460,000  trucks.  Compare  this  total  with 
approximately  9,000,000  registered  vehicles  in  1921  and 
22,000,000  in  1931,  and  it  is  evident  that  the  automobile  has 
become  an  amazingly  popular  means  of  transportation. 

The  latest  technical  automotive  innovations  involve  in  the 
main  refinements  and  improvements  rather  than  radical  de- 
partures. Further  reduction  of  weight  may  be  anticipated 
through  the  use  of  lighter  metallic  alloys,  aluminum,  and 
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synthetic  plastics.  More  may  be  expected  in  the  way  of 
better  balanced  cars — through  introduction  of  wider  seats, 
use  of  steel  bodies,  and  changes  in  springs,  shock  absorbers, 
and  stabilizers.  Streamlining  has  of  course  affected  all  recent 
automobile  design,  but  its  further  working  out  is  likely  to 
be  gradual  inasmuch  as  the  driving  public  prefers  comfort 
first.  Easier  operation  of  a  car  is  being  achieved  through 
such  improvements  as  greater  visibility,  perfected  hydraulic 
brakes,  and  automatic  gear  shifts.  For  high  speeds  and 
greater  acceleration,  superchargers  are  now  utilized,  although 
the  ordinary  performance  of  the  car  of  today  is  proving 
eminently  satisfactory. 

Fuel.  The  problem  of  a  continued  supply  of  petroleum 
has  raised  the  question  whether  the  gasoline  engine  is  likely 
to  be  displaced  by  other  power  units  such  as  the  Diesel  en- 
gine, which  requires  less  expensive  fuel  oil.  In  the  case  of 
buses  and  heavy  trucks,  where  fuel  consumption  is  a  very 
important  consideration,  Diesels  have  already  been  intro- 
duced. In  passenger  cars,  however,  the  cost  of  Diesel  equip- 
ment still  renders  the  economy  of  such  installation  ques- 
tionable. 

Periodic  reports  are  made  concerning  the  discovery  of  sub- 
stitutes for  petroleum,  as  well  as  new  mixtures.  Much  re- 
search along  these  lines  is  being  carried  on  in  the  laboratories 
of  chemical  and  oil  companies.  The  use  of  blends  of  alcohol 
and  gasoline  is  widely  in  vogue  in  some  countries.  The  utili- 
zation of  coal  tars  has  also  been  found  feasible,  although  not 
as  yet  economical.  New  chemical  compounds  are  constantly 
being  tested  with  promising  results.  Knowledge  of  the  proc- 
esses of  distillation,  cracking,  and  hydrogenation  of  petro- 
leum is  becoming  so  advanced  that  ''tailoring"  of  petroleum 
molecules  is  now  possible.  To  select  and  synthesize  those 
molecules  which  will  produce  a  combination  most  efficient 
for  use  in  the  internal  combustion  engine  is  a  task  which  is 
already  meeting  with  considerable  success.5 

5  Howe,  Harrison,  E.,  "The  Chemical  Industries,"  in  Technological  Trends 
and  National  Policy,  op.  cit.,  p.  296. 
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Airplanes.  While  the  ascendancy  of  the  automobile  has 
been  most  impressive,  especially  in  meeting  the  need  of  urban 
transportation,  the  latest  innovation,  the  airplane,  promises 
to  be  even  more  spectacular  in  its  rise.  The  linking  together 
of  distant  centers  of  a  continent  and  of  the  world  itself  goes 
steadily  forward.  The  old  tri-motored  plane  with  a  cruising 
speed  of  120  miles  an  hour  has  given  way  to  the  more  recent 
standard  equipment  with  a  cruising  speed  of  220  miles  an 
hour.  Responsible  aeronautical  engineers  predict  American 
planes  capable  of  450  miles  an  hour  within  a  year  or  so.  No 
wonder  these  same  engineers  regard  present  airplanes  as 
"lumbering  trucks"  compared  with  the  planes  which  will 
soon  be  "coming  out  of  the  jigs."  6 

As  a  means  of  transportation  the  airplane  still  accounts  for 
only  a  small  percentage  of  the  total  passenger  traffic  of  the 
country.  Nevertheless,  expansion  has  been  extremely  rapid. 
In  1926  but  5782  passengers  were  carried  by  scheduled  air 
transport.  In  1936  this  figure  had  risen  to  over  one  million 
and  by  1938  to  1J^  million  passengers.  Express  and  mail 
carried  show  proportionate  increases.  The  year  1939  con- 
tinued the  forward  pace,  with  an  estimated  40  per  cent  in- 
crease in  the  business  of  airlines  over  1938. 

Technical  changes  are  so  rapid  that  it  is  extremely  difficult 
to  keep  up  with  the  latest  improvements  in  aircraft.  The 
adoption  of  multi-motored  equipment  and  the  development 
of  higher  powered  motors  have,  in  a  general  way,  been  the 
most  important  lines  of  advance.  Streamlining  and  the  use 
of  lightweight  alloys  are  in  wide  use.  Planes  with  sealed 
cabins  for  faster  flying  in  the  stratosphere  have  recently 
been  introduced  into  regular  passenger  service.  The  steadily 
increasing  safety  of  flying,  however,  owes  much  to  the  im- 
provement of  communication  devices,  radio  beams,  beacons, 
and  landing  fields.  Many  methods  of  combating  fog  are  now 
employed.  Weather  reporting  is  being  perfected,  and  even 
television  is  being  tried  to  insure  greater  safety  in  landing. 
At  the  close  of  1939  the  Civil  Aeronautics  Authority  was 

6  The  New  York  Times,  January  9,  1940. 
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able  to  announce  that  not  a  single  passenger  fatality  in 
commercial  passenger  air  transport  had  occurred  in  that  year. 
Private  flying  as  well  as  air  transport  by  public  carriers  has 
been  greatly  stimulated  through  new  devices  adding  to  safety 
and  comfort. 


An  Engine  for  a  Stratoliner 

A  Boeing  mechanic  makes  an  adjustment  on  one  of  the  four  1100-hp 
Wright  Cyclone  engines  which  power  the  new  Boeing  307  Stratoliner 
transport.    The  propeller  is  a  Hamilton  Standard  Hydromatic. 


As  an  example  of  this  progress  came  the  announcement  in 
January  1940  of  plans  to  install  "blind  landing"  systems  at 
ten  of  the  leading  municipal  airports  in  the  country.7  This 
instrument  landing  system,  perfected  by  the  Civil  Aeronau- 
tics Authority  at  its  experimental  station  at  the  Indianapolis 
Municipal  Airport,  provides  the  pilot  of  a  plane  with  com- 


7  The  New  York  Times,  January  23,  1940. 
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plete  guidance  to  the  airport  runway  both  horizontally  and 
vertically. 

"Through  beams  of  ultra  short-wave  energy  transmitted 
from  highly  directive  equipment  at  the  airport,  the  pilot,  by 
following  an  instrument  before  him  on  the  instrument  panel,  is 
provided  not  only  with  the  exact  lines  of  approach  laterally  to 
the  concrete  runway  but  also  with  the  exact  lines  of  descent  from 
five  miles  and  more  away."  8 

The  recent  advance  of  aeronautics  may  be  seen  further 
from  technical  reports  lately  submitted  to  Congress  by  the 
National  Advisory  Committee  for  Aeronautics.  On  the  basis 
of  these  reports,  engineers  predict  that  within  a  short  time 
there  will  be  American  planes  capable  of  flying  to  Europe 
and  back  with  full  loads  and  returning  non-stop,  if  necessary. 
Two  simple  improvements,  one  in  wing  design  and  the  other 
in  the  "finning"  of  airplane  engine  cylinders,  promise  vastly 
greater  efficiency,  speed,  and  range  of  airplanes.  "The  new 
streamlined  wing  will  cut  through  the  air  with  only  one-third 
the  resistance,  or  'drag,'  of  present  wing  designs.  .  .  .  The 
new  cylinder  'finning,'  based  on  the  principle  that  the  faster 
heat  is  carried  away  the  more  efficient  an  engine  becomes, 
will  increase  the  speed  and  efficiency  of  an  engine  by  about 
300  per  cent."  Additional  advances  are  also  indicated  in 
propeller  design,  "safety  fuels"  which  explode  only  in  engine 
cylinders,  a  new  device  for  synchronizing  two  or  more  en- 
gines to  keep  them  in  step,  and  a  new  type  of  cowling.9 

Pipe  Lines.  Exciting  as  the  newer  means  of  conquering 
distance  are  proving  to  the  public,  sight  must  not  be  lost  of 
the  steady,  though  less  conspicuous,  growth  of  other  trans- 
portation facilities.  Petroleum  pipe  lines  in  1921 ,  as  re- 
ported to  the  Interstate  Commerce  Commission,  showed 
55,000  miles  of  lines  in  operation.  Steady  increase  has  prac- 
tically doubled  this  mileage  by  1940.  Oil  is  pumped  through 
pipes  eight  or  ten  inches  in  diameter  from  the  oil  fields  of 
Oklahoma,  Texas,  and  California  to  most  large  centers  of 

8  The  New  York  Times,  January  9,  1940. 

9  Ibid. 
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the  country.  Usually  Diesel  engines,  which  take  their  own 
fuel  from  the  line,  or  electric  power  are  used.  Little  change 
is  anticipated  in  technical  equipment  of  pipe  lines  in  the 
near  future,  but  their  mileage  is  steadily  and  profitably  in- 
creasing. 

Waterways.  In  similar  fashion,  waterway  transportation 
has  grown  slowly  but  steadily  in  the  last  twenty  years. 
Based  on  tonnage  alone,  freight  transportation  by  water  was 
about  17  per  cent  of  rail  tonnage  in  1920.  It  rose  to  30  per 
cent  of  rail  tonnage  in  1933,  and  has  only  slightly  receded 
since  then.  Both  of  these  carriers  have  of  course  lost  traffic 
to  buses  and  pipe  lines  during  the  period.  Diesel  engines  are 
being  increasingly  adopted  in  inland  waterways  and  smaller 
coastwise  vessels.  Welding  is  being  used  in  construction  of 
steel  hulls.  Improved  high  pressure  steam  turbines  and  Die- 
sels are  both  employed  in  large  ships  with  increased  economy 
of  operation.  Newly  designed  propellers  and  rudders  as  well 
as  streamlined  hulls  are  being  introduced,  but  in  the  main 
this  oldest  form  of  transport  is  comparatively  slow  to  change. 

Wireless,  Radio,  and  Television 

Transportation  and  communication  are  closely  linked  in 
the  services  which  they  perform.  Those  agencies  which  facili- 
tate the  rapid  movement  of  goods  and  passengers  are  at  the 
same  time  major  means  of  idea  traffic.  Without  the  aid  of 
mail  trains,  trucks,  and  planes  the  vast  postal  service  which 
has  grown  up  in  the  United  States  would  be  inconceivable. 
In  similar  fashion  the  giant  daily  press  with  its  millions  of 
circulation  not  only  employs  the  latest  inventions  in  its 
production  department  but  also  must  depend  upon  machines 
as  means  of  gathering  and  distributing  the  news. 

Advancements  in  transportation  and  communication  facil- 
ities go  hand  in  hand.  The  wide  network  of  highways,  rail- 
ways, and  air  routes  is  supplemented  by  an  equally  impres- 
sive network  of  wires,  cables,  and  airways.  The  telephone, 
the  telegraph,  and  the  radio  are  the  most  important  com- 
munication developments  of  modern  times.    Together  with 
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recent  innovations  such  as  facsimile,  television,  and  the  latest 
methods  of  printing  and  photography  they  form  a  system 
unparalleled  in  history.10 

Advances  in  the  field  of  communication  have  been  out- 
standing in  recent  decades.  Compared  to  the  slow  evolution 
of  preceding  centuries,  the  progress  of  the  last  sixty  or 
seventy  years  appears  nothing  short  of  revolutionary.  In 
1755  Benjamin  Franklin,  then  deputy  postmaster  general 
for  the  American  colonies,  greatly  speeded  the  communica- 
tion facilities  of  his  day  by  starting  a  weekly  postal  service 
between  Boston  and  Philadelphia.  This  was  looked  upon  as 
an  achievement  of  no  small  importance.  In  1939  the  inau- 
guration of  air  mail  service  between  Europe  and  America 
was  regarded  as  just  another  step  forward  by  a  populace 
well  accustomed  to  inventions.  Airplanes  and  automobiles, 
radio  sets  and  telephones  have  become  part  of  a  culture 
which  even  so  far-sighted  an  individual  as  Benjamin  Franklin 
would  have  had  great  difficulty  in  imagining. 

Communication  by  Wire.  Today  the  average  citizen  can 
lift  the  receiver  of  his  telephone  and  get  in  almost  immediate 
touch  with  any  part  of  the  United  States.  He  may  in  the 
same  manner  call  over  sixty  different  countries  overseas. 
Yet  it  was  only  in  1876  that  Alexander  Graham  Bell  suc- 
ceeded in  electrically  transmitting  the  first  spoken  word. 
There  were  in  all  of  the  United  States  in  1880  only  thirty 
thousand  telephones;  in  1940  in  the  city  of  Chicago  alone 
there  were  one  million  telephones. 

An  equally  remarkable  story  of  the  growth  of  point  to 
point  communication  is  evidenced  by  the  development  of 
the  telegraph.  Samuel  F.  B.  Morse,  inventor  of  the  early 
telegraph,  could  hardly  have  foreseen  those  improvements 
which  were  to  make  his  awkward  instrument  a  flexible,  in- 
expensive device  for  the  transmission  of  messages.  In  1845 
the  United  States  Government  refused  the  opportunity  to 
purchase  Morse's  rights  largely  on  the  grounds  that  too  much 

10  Craven,  T.  A.  M.,  and  Committee,  "Communications,"  in  Technological 
Trends  and  National  Policy,  op.  cit.,  p.  210. 
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money  would  be  lost  in  such  a  venture.  Ninety  years  later, 
the  Western  Union  Company  alone  operated  almost  two 
million  miles  of  lines  with  a  total  investment  of  approxi- 
mately 350  million  dollars. 

Wireless  (Aural).  Impressive  as  the  growth  of  the  tele- 
phone and  the  telegraph  has  been,  from  the  point  of  view  of 
effectiveness  in  distributing  knowledge  and  information,  it 
is  outdone  by  recent  advances  in  wireless.  Radio  undoubt- 
edly owes  a  great  debt  to  the  telephone  inasmuch  as  most 
important  programs  are  carried  from  distant  points  by  tele- 
phone wire  before  they  are  sent  over  the  air  by  local  outlets. 
Thus  the  music  of  Toscanini  and  the  N.  B.  C.  Symphony 
Orchestra  is  carried  with  extreme  fidelity  by  telephone  wire 
over  three  thousand  miles  to  Los  Angeles,  from  which  point 
it  is  actually  broadcast  by  radio.  Even  foreign  broadcasts, 
unless  they  are  picked  up  by  short  wave,  are  handled  in  the 
same  way.  Nevertheless,  the  important  fact  remains  that 
radio  makes  possible  instantaneous  mass  communication. 
This  is  how  it  differs  from  other  techniques,  and  this  is  where 
its  greatest  importance  lies.11 

By  the  beginning  of  1940  it  was  estimated  by  the  National 
Association  of  Manufacturers  that  40.8  million  homes  in  the 
United  States  were  equipped  with  radio.  In  1921  there  were 
only  fifty  thousand,  while  in  1936  there  were  an  estimated 
23  million  radio  receiving  sets  in  use.  Such  phenomenal  ex- 
pansion has  undoubtedly  had  far-reaching  effects.  In  the 
meantime,  constant  technical  improvements  have  been  tak- 
ing place.  The  general  design  of  radio  receiving  sets  appears 
to  be  fairly  well  established.  Recent  modifications  are  di- 
rected primarily  to  such  matters  as  greater  sound  fidelity, 
automatic  tuning  devices,  and  the  elimination  of  static  and 
other  interference.  Further  refinements  in  equipment  are  in 
the  making,  but  radical  changes  are  not  anticipated  in  the 
near  future. 

Visual  Broadcasting.    Radio  in  the  last  twenty  years  has 

11  President's  Research  Committee  on  Social  Trends,  Recent  Social  Trends 
in  the  United  States,  McGraw-Hill  Book  Company,  New  York,  1933,  Chap.  IV. 
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been  identified  in  the  public  mind  with  aural  broadcasting. 
Two  types  of  visual  broadcast  transmission  which  hold  great 
promise  are  at  present  making  real  headway.  These  are 
facsimile  and  television. 

The  Home  Newspaper.     On  December  7,  1938,  the  St. 
Louis  Post  Dispatch  broadcast  from  its  own  station,  W9XZY, 


Facsimile  Publishing 

the  first  regular  facsimile  newspaper  for  the  home.  Although 
this  experimental  broadcast  was  recorded  on  only  fifteen 
receiving  sets,  the  manufacturers,  Radio  Corporation  of 
America,  expected  within  a  month  to  place  on  the  market 
receivers  which  would  cost  in  the  vicinity  of  $260.  This 
first  radio  edition  of  the  Post  Dispatch  consisted  of  nine 
printed  pages.  On  the  first  page  were  the  leading  news  ar- 
ticles of  the  day.  There  followed  pages  of  sports  items,  pic- 
tures, an  editorial  cartoon,  a  summary  of  radio  news,  radio 
gossip,  and  finally  a  page  devoted  to  finance  and  stock  mar- 
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ket  quotations.  Fifteen  minutes  are  required  to  transmit 
each  page.  But  it  is  unnecessary  for  the  reader  to  be  on 
hand  when  the  broadcasting  begins,  since  a  clock  set  for  the 
scheduled  time  will  automatically  start  and  stop  the  receiving 
set.  He  can  tune  in  the  night  before  and  find  a  complete 
printed  newspaper  awaiting  him  the  next  morning.12 

This  process  of  transmitting  drawings,  text,  or  other 
graphic  material  by  radio  is  at  the  moment  being  experi- 
mented with  on  short  or  ultra-short  wave  lengths  which  are 
outside  the  present  broadcasting  band.  Special  receivers 
equipped  with  facsimile  scanners  are  necessary  to  reproduce 
the  material  on  paper.  Several  methods  are  available  for 
the  production  of  pictures  or  of  printed  texts  at  the  receiver ; 
these  include  chemical,  electrical,  and  photographic  means 
as  well  as  a  modified  mechanical  printing  process.13  Num- 
ber 1  of  Volume  1  of  the  Post  Dispatch's  first  radio  edition 
was  printed  on  sheets  eight  and  one-half  inches  long  and  four 
columns  wide.  The  newspaper's  regular  seven-point  type 
was  used.  With  a  full-fledged  newspaper  produced  in  the 
home,  the  field  of  communication  seems  unlimited. 

Television.  Of  all  the  newcomers  in  the  field  of  communi- 
cation, television  has  of  late  stirred  the  most  interest  and 
discussion.  Television  is  no  longer  "just  around  the  corner." 
It  is  here,  and  here  to  stay.  Station  W2XB5  telecasts  daily 
via  the  Empire  State  Building  in  New  York  City  with  regu- 
larly scheduled  programs.  Other  stations  are  in  operation, 
and  television  receiving  sets  have  been  on  sale  to  the  public 
for  some  time.  Sets  ranging  in  price  from  $200  to  $600  may 
be  purchased.  Clear  pictures,  eight  inches  square,  are  being 
satisfactorily  transmitted  today.  Indoor  scenes  as  well  as 
outdoor  events  are  being  successfully  televised  to  an  area  of 
fifty  miles  radius. 

Yet  at  this  stage  it  may  be  said  that  standardization  and 

12  The  New  York  Times,  December  8,  1938. 

13  Present  and  Impending  Applications  to  Education  of  Radio  and  Allied  Arts, 
Report  of  the  Committee  on  Engineering  Developments,  The  National  Ad- 
visory Council  on  Radio  in  Education,  The  University  of  Chicago  Press, 
Chicago,  1936. 
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wide  adoption  have  not  as  yet  been  achieved.  New  patents 
are  issued  almost  weekly  covering  improvements  and  refine- 
ments in  television  apparatus.  The  system  of  pickup,  trans- 
mission, reception,  and  reproduction  is  very  complicated 
from  a  technical  viewpoint,  and  there  are  varying  systems 
and  devices  in  use.  The  question  of  standardization  is  thus 
an  uppermost  consideration.  "It  is  desirable,"  Commander 
T.  A.  M.  Craven  of  the  Federal  Communications  Commis- 
sion stated  in  1937,  "before  any  system  of  transmission  be 
standardized  for  use  in  a  country  that  the  organization  doing 
the  standardizing,  whether  it  be  commercial  or  govern- 
mental, be  satisfied  that  the  system  under  consideration  is 
the  best  available,  that  it  is  adaptable  to  continual  improve- 
ment without  rendering  existing  equipment  obsolete  and 
that  all  organizations  wishing  to  transmit  television  signals 
will  employ  the  standard  system." 

In  addition  to  the  problem  of  standardization,  Com- 
mander Craven  at  that  time  pointed  out  two  difficulties 
which  needed  to  be  surmounted.  The  first  limitation  con- 
sisted in  the  lack  of  available  channels  for  television  in  the 
present  crowded  radio  spectrum,  television  requiring  600 
times  the  space  of  the  ordinary  broadcasting  station.  The 
second  limitation,  he  pointed  out,  lay  "in  the  apparent  in- 
efficacy  of  the  ultra-high  frequencies  (where  space  can  more 
easily  be  provided)  for  long-distance  transmission."  14 

Two  years  later,  in  June  1939,  after  the  Radio  Manufac- 
turers Association  had  applied  to  the  Commission  for  its 
approval  of  television  standards,  Commander  Craven  again 
issued  warning  to  the  industry  against  the  adoption  of  a  per- 
manent policy  which  might  be  premature.  He  raised  doubts 
whether  the  industry  was  in  a  position,  from  both  a  technical 
and  economic  point  of  view,  to  give  the  country  a  stabilized, 
national  television  service.15 

In  February  1940  the  Federal  Communications  Commis- 
sion formally  adopted  tentative  rules  for  television  without 

14  Craven,  op.  ciL,  p.  228. 

15  The  New  York  Times,  June  18,  1939. 
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fixing  standards,  and  opened  it  to  restricted  sponsored  pro- 
gram service  to  begin  September  1,  1940.  The  Commission 
held  that  television  could  not  be  fully  standardized  at  this 
time  and  it  urged  the  industry  to  use  utmost  restraint  in  the 
marketing  of  receivers  so  as  not  to  jeopardize  developmental 
research  going  on. 

Subsequent  hearings  before  the  Commission  revealed  the 
insistence  by  the  Radio  Corporation  of  America  and  others 
that  they  be  permitted  to  commercialize  television  unham- 
pered. It  was  the  contention  of  RCA  and  its  supporters  that 
the  automobile,  radio,  and  other  industries  had  thrived  be- 
cause no  obstacles  had  been  placed  in  the  way  of  their  com- 
mercial use,  and  that  commercial  competition,  not  experi- 
mental competition,  had  produced  results. 

To  this  argument  the  Commission  replied  that  under  pre- 
vailing conditions  television  transmission  could  serve  satis- 
factorily "only  sets  designed  to  receive  the  number  of  lines 
and  frames  and  the  type  of  synchronizing  pulse  transmitted." 
This  "lock  and  key  "  relationship  of  the  television  transmitter 
and  receiver  would  make  substantial  changes  impossible  if 
widespread  sale  of  receiving  sets  were  to  be  carried  on  im- 
mediately. 

This  position  was  maintained  by  the  Commission  in  its 
report  of  May  27,  1940,  a  report  which  for  the  time  being  at 
any  rate  has  clarified  the  situation. 16  The  Commission  at  this 
time  announced  that  commercial  operation  of  television 
would  be  permitted  only  when  the  industry  and  its  engineers 
were  ready  to  agree  on  one  of  the  present  competing  systems. 
The  Commission  will  promptly  license  applicants  to  "pro- 
vide further  experiments  on  the  different  systems  on  a  com- 
parative basis."  In  the  meantime,  revocation  of  the  order 
permitting  limited  commercial  telecasts  as  of  September  1, 
1940,  would  remain  in  effect.  Despite  these  present  com- 
plications, it  is  not  too  much  to  expect  that  within  a  few 
years  telecasters  will  assume  an  important  role  in  the  com- 
munications system  of  the  country. 

16  The  New  York  Times,  May  28,  1940. 
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Conclusion.  Television  is  but  the  latest  device  to  be  added 
to  the  long  list  of  technologic  achievements  upon  which 
modern  transportation  and  communication  are  based.  The 
growth  of  every  phase  of  American  life  is  closely  linked  and 
widely  dependent  upon  such  developments.  If,  as  has  been 
suggested,  the  status  of  transportation  and  communication 
is  a  true  measure  of  civilization,  then  American  opportunities 
are  indeed  promising. 
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CHAPTER  IV 
AGRICULTURE 


The  Tractor 


From  the  dawn  of  history  men  have  attempted  to  wrest 
a  livelihood  from  the  land.  Ever  since  Neolithic  times,  cul- 
tivation of  the  soil  has  been  their  primary  concern.  It  is 
indeed  a  long  step  from  the  crude  stone  implements  used  by 
the  earliest  ancestors  of  present  civilization  to  the  Diesel- 
powered  multi-purpose  tractor  of  modern  days.  The  struggle 
to  subdue  the  soil  has  been  a  long  and  arduous  one.  Com- 
pared with  the  slow  strides  made  in  the  thousands  of  years 
since  Neolithic  days,  the  mastery  which  men  have  acquired 
over  nature  during  the  last  century  is  amazing.  Interestingly 
enough,  although  the  art  of  cultivation  has  had  a  long  his- 
tory, it  is  in  America  that  major  developments  of  machines 
applicable  to  agriculture  have  taken  place. 

While  methods  in  Colonial  days  were  crude  and  consti- 
tuted largely  the  hand  manipulation  of  rough  tools,  some 
few  changes  were  made  in  old-time  methods  prior  to  the 
opening  of  the  nineteenth  century.  As  such,  the  introduc- 
tion of  the  cotton  gin  and  the  grain  cradle  was  significant. 
During  the  early  part  of  the  nineteenth  century,  the  hay 
rake,  the  iron  plow,  and  the  first  rude  threshing  machine 
also  came  into  use.  But  such  inventions  were  of  minor  sig- 
nificance as  compared  with  those  of  Civil  War  days — the 
mowing  machine,  the  tractor,  the  grain  separator,  and  the 
reaper.1  Of  these,  the  tractor  was  destined  to  be  outstanding 
among  agricultural  machinery. 

Early  Models.  The  tractor  when  first  invented  was 
equipped  with  a  steam  traction  engine.   This  type  of  engine 

1  McCrory,  S.  H.,  Hendrickson,  R.  F.  and  Committee,  "Agriculture,"  in 
Technological  Trends  and  National  Policy,  U.  S.  Government  Printing  Office, 
Washington,  D.  C,  June  1937,  p.  98. 
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had  proved  useful  for  drawbar  work  on  level  fields  and  had 
been  successfully  installed  in  the  threshing  machine.  It  was 
not  until  the  invention  of  the  Otto  cycle  combustion  engine, 
however,  that  the  way  was  open  for  the  development  of  a 
truly  serviceable  agricultural  apparatus.  A  tractor  equipped 
with  such  an  engine  was  built  in  the  United  States  as  early 
as  1889.  In  1900,  2000  gas  tractors  were  produced.  Since 
that  time,  while  the  fundamental  idea  of  a  gasoline-driven 
engine  has  been  basic,  the  body  of  the  tractor  has  undergone 
considerable  change  in  construction  and  design. 

It  has  been  the  aim  of  engineers  in  this  field  to  devise  an 
instrument  which  will  be  both  mechanically  practicable  and 
economically  feasible  when  applied  to  the  power  operation 
of  a  large  percentage  of  commercial  crops.  In  its  earliest 
form  the  tractor  was  a  large,  heavy,  and  expensive  apparatus 
suited  to  specific  use  in  one  or  another  kind  of  farming. 
The  size  of  this  machine  as  well  as  its  inadaptability  rendered 
it  unwieldy  and  cumbersome.  More  recently  a  "light- 
weight, high-speed,  low-cost"  tractor  has  been  developed. 
It  has  come  particularly  into  use  in  the  form  of  the  "all- 
purpose  tractor." 

The  "All-Purpose"  Type.  This  flexible  type  of  apparatus 
may  be  described  as  a  "tractor  with  sufficient  power  for 
satisfactory  seed  bed  preparation,  with  sufficient  clearance 
and  facility  of  control  to  permit  row  cultivation,  and  with 
a  power  take-off  for  more  dependable  operation  of  harvesting 
machines  such  as  mowers,  binders,  and  small  combines."  2 
In  a  sense  the  vehicle  is  a  departure  from  previous  efforts  at 
tractor  construction:  its  originators  abandoned  the  long 
accepted  principle  that  the  tractor  must  be  designed  in  such 
a  way  as  to  permit  the  combination  of  already  existing  horse- 
drawn  implements  with  it.  In  this  instance  the  idea  was 
reversed — supplementary  implements  were  redesigned  to  fit 
the  new  tractor.  By  so  doing  it  was  not  only  possible  to 
improve  the  tractor  itself  but  also  to  foster  changes  render- 

2  Tractors,  Trucks  and  Automobiles,  Works  Progress  Administration,  Phila- 
delphia, 1938,  p.  8  (footnote). 
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ing  increased  ease  and  rapidity  with  which  field  implements 
could  be  attached  to  or  detached  from  the  power-driven 
apparatus. 

Of  course  there  are  numerous  variations  on  the  all-purpose 
tractor:  the  one-plow,  two-row  tractor;  the  two-plow,  two- 
row;  the  three-plow,  four-row;  the  small  field  tractor 
equipped  with  narrow  wheels  and  special  planting  and  cul- 
tivating equipment;  the  garden  tractor.  There  is  choice, 
too,  between  the  track  type  and  the  wheel  type,  between 
the  narrow  and  the  wide  wheel.  As  a  result  of  this  diversity 
of  design,  the  all-purpose  tractor  is  already  meeting  a  wide 
selection  of  farm  requirements.  It  has  greatly  increased 
mechanization  in  the  production  of  row  crops ;  it  has  effec- 
tively applied  the  field  tractor  to  cotton  and  corn  cultiva- 
tion; it  has  even  been  applied  successfully  to  general  farming 
and  to  truck  crop  work.  No  wonder  that  almost  half  of  the 
tractors  now  in  use  consist  of  the  all-purpose  type,  and  that 
more  than  70  per  cent  of  the  tractors  sold  in  1936-1937  fell 
into  this  general  category. 

Features  of  the  Modern  Tractor.  Some  of  the  outstanding 
attributes  of  tractors  built  today  merit  attention  in  that 
they  readily  illustrate  the  particular  contribution  of  tech- 
nology to  farm  mechanization.  The  power  take-off,  "a 
provision  for  operating  the  mechanism  of  a  tractor-drawn 
machine  by  means  of  a  flexible  drive,  usually  shafts  and 
universal  joints,  from  the  tractor  engine,"  3  was  first  in- 
corporated in  a  tractor  receiving  wide  approval  in  1923. 
This  invention  both  increased  the  efficiency  of  power  ap- 
plication to  the  harvesting  machine  and  enhanced  the  de- 
pendability of  that  machine.  Mowers,  grain  and  corn  bind- 
ers, and  the  elevating  type  of  potato  digger  were  likewise 
improved  by  this  innovation,  while  the  cornpicker,  the  field 
ensilage  harvester,  the  field  hay  chopper,  the  windrow 
pick-up  hay  baler,  and  the  small  combine  harvester-thresher 
were  removed  from  the  realm  of  the  problematical  to  that 
of  the  practical  by  its  installation.    The  power  take-off  has 

3  Ibid.,  p.  15  (footnote). 
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been  used  in  the  operation  of  spraying  machines,  dusting 
machines,  and  manure  spreaders,  as  well  as  in  the  operation 
of  harvesting  apparatus.  As  exemplified  by  the  rotary 
tiller  it  has  had  limited  application  to  seedbed  preparation; 
there  is  even  a  possibility  of  its  application  to  row-crop 
cultivation. 


:<m%m 


Courtesy  of  Allis-Chalmers  Manufacturing  Co. 

Combining  Wheat   with  a  5-Foot,  Power   Take-Off,   High-Speed 
Combine  Operated  by  an  All-Purpose  Tractor 

Combines  may  be  used  to  harvest  a  variety  of  crops  including,  in  addi- 
tion to  the  small  grains,  flax,  sorghums,  beans,  buckwheat,  and  various 
hay  seeds. 

The  power  lift,  "a  provision  for  using  the  energy  of  the 
tractor  engine  to  lift  planters,  cultivators  and  other  tractor- 
mounted  implements  from  the  operating  to  the  transporting 
position,"  4  was  offered  for  public  consumption  on  certain 
types  of  equipment  in  1929.    It  has  been  made  available  on 

4  Ibid.,  p.  16  (footnote). 
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all  types  of  all-purpose  tractors.  The  increased  efficiency  as 
well  as  the  saving  of  labor  effected  through  use  of  this  inven- 
tion may  readily  be  appreciated  when  it  is  realized  that  im- 
plements were  formerly  raised  to  a  transport  position  by 
hand.  Whereas  it  was  often  necessary  to  bring  the  tractor 
to  a  standstill  in  order  that  the  hand  operation  be  performed, 
the  tractor  can  be  kept  in  motion  while  the  power  lift  is 
operated.  Inasmuch  as  the  amount  of  time  required  for 
turning  has  also  been  reduced  through  application  of  the 
power  lift,  the  device  has  become  increasingly  valuable  as 
the  speed  of  tractor  operation  has  increased. 

High  speeds  in  field  operation  are,  of  course,  the  most  sig- 
nificant contribution  made  through  the  development  of  the 
tractor.  Early  tractors  moved  at  a  rate  of  1%  to  2 3^  miles 
per  hour.  Rapidity  of  operation  has  since  been  facilitated 
by  the  application  of  numerous  inventions  in  addition  to 
those  of  the  power  take-off  and  the  power  lift.  Some  of 
these  were  first  made  applicable  to  vehicles  of  transportation 
at  large  and  were  later  adjusted  to  tractor  usage.  Pressure- 
gun  lubrication  was  applied  to  the  tractor  chassis  in  1920; 
the  Diesel  engine  was  first  affixed  to  American  built  tractors 
in  1931;  pneumatic  tires  were  offered  on  the  open  tractor 
market  in  1932. 

Today  the  tractor  emerges  as  an  ideal  farm  mechanism. 
The  technical  improvements'  which  have  been  successively 
applied  to  its  body  and  to  its  workings  have  accomplished 
a  variety  of  effects:  (1)  increased  adaptability;  (2)  increased 
output  per  unit  of  operator's  time;  (3)  increased  dependabil- 
ity ;  (4)  reduced  over-all  cost  per  unit  of  work.  And  what  is 
more,  this  robot  farm  worker  has  been  so  perfected  that  its 
"application  to  all  power  operations  is  mechanically  prac- 
ticable and,  in  most  cases,  economically  feasible."  5 

Soil  Conservation 

Need  for  Research.  Since  the  turn  of  the  century  vast 
amounts  of  research  have  been  conducted  by  both  govern- 

6  Tractors,  Trucks  and  Automobiles,  Works  Progress  Administration,  Phila- 
delphia, 1938,  pp.  3-16. 
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mental  and  private  agencies  in  the  effort  to  improve  ways 
and  means  of  farming  technique.  Population  has  increased. 
Markets  for  agricultural  produce  have  become  farther  and 
farther  removed  from  farming  areas.  Loss  due  to  drought 
and  soil  erosion  has  mounted.  Plant  disease  has  spread. 
No  wonder  that  schemes  for  furthering  both  the  extensive 
and  the  intensive  cultivation  of  land  are  anxiously  awaited. 
To  the  individual  farmer  they  point  the  direction  whereby 
the  utmost  may  be  realized  from  a  plot  of  ground;  to  the 
federal  agent  and  to  the  consumer  they  emerge  as  measures 
of  planning  and  efficiency  which  shape  the  general  welfare  of 
the  nation. 

Drainage  and  Irrigation.  Large-scale  drainage  and  irriga- 
tion projects  have  come  largely  as  a  result  of  recent  stress 
on  the  conservation  of  land.  Although  methods  of  irrigation 
are  by  no  means  a  discovery  of  modern  times,  they  have 
currently  been  placed  upon  a  scientific  basis  through  the 
invention  of  devices  which  take  accurate  measurement  of  the 
flow  of  water.  These  devices  are  used  to  gauge  the  amount 
of  water  absorbed  by  crops  and  the  amount  lost  in  seepage 
from  fields  or  from  irrigation  canals.  In  addition,  advance 
estimates  of  spring  water  supplies  are  now  being  made  by 
surveying  the  winter  snowfall  in  mountainous  regions.  In- 
formation of  this  kind  is  invaluable  to  the  farmer,  who  can 
then  apportion  his  spring  planting  to  best  advantage.  The 
improvement  of  pumping  equipment,  the  extension  of  electric 
power  lines,  and  the  reduction  in  cost  of  fuel  have  been  perti- 
nent factors  in  bringing  irrigation  to  regions  once  believed 
so  distant  from  streams,  lakes,  and  wells  as  to  be  unsuitable 
to  farming. 

Erosion.  Techniques  of  soil  conservation  also  center  about 
the  control  of  erosion.  Prior  to  1929,  when  erosion  experi- 
ment stations  were  first  established  by  the  government, 
little  thought  was  given  to  this  science.  True,  terraces  were 
built  more  than  fifty  years  ago.  But  the  builders  of  these 
terraces  were  so  unskilled  or  so  lacking  in  information  as  to 
build  terrains  which  failed  to  hold  fast  during  periods  of 
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heavy  rainfall.  A  national  program  for  erosion  control  was 
instigated  under  the  auspices  of  the  federal  government  in 
1933  and  is  still  in  operation.  Stripping,  cropping,  terracing, 
contour  cultivation,  range  and  pasture  management,  foresta- 
tion,  and  gully  control  are  demonstrated  to  farmers  by 
employees  of  the  Soil  Erosion  Service.6 


Photo  by  U.  S.  Forest  Service 


Erosion  Control 


Weather  Forecasting.  Continuous  research  is  carried  on  in 
the  field  of  weather  forecasting.  Although  it  can  hardly  be 
said  that  this  innovation  has  been  pursued  on  behalf  of  the 
agriculturalist  alone,  it  is  true  that  the  farmer  profits  meas- 
urably by  advancement  in  the  accuracy  of  weather  predic- 
tion. The  late  C.  F.  Talman,  Meteorological  Consultant  to 
the  Weather  Bureau  of  the  U.  S.  Department  of  Agriculture, 
made  the  statement:  "...  while  it  cannot  honestly  be 
claimed  that  weather  forecasts  are  now  rapidly  improving 
in  accuracy,  a  strongly  optimistic  feeling  that  they  soon  will 

6  McCrory,  Hendrickson,  and  Committee,  op.  cit.,  pp.  122-23. 
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prevails  among  meteorologists.  This  is  founded  on  the  fact 
that  methods  of  forecasting  recently  introduced  are  defi- 
nitely scientific  as  contrasted  with  the  empirical  methods 
developed  in  the  nineteenth  century." 

The  fabulous  number  of  weather  recording  stations  now 
in  existence,  upwards  of  40,000  in  the  world,  should  enable 
the  collection  of  climatic  data  in  minute  detail.  Long-range 
weather  forecasts  are  made  on  the  basis  of  this  information. 
Short-range  weather  forecasts  are  quickly  spread  throughout 
the  world.7  Methods  of  transmitting  weather  news  are 
novel  and  certainly  a  direct  outgrowth  of  technologic  ad- 
vance. International  weather  news  is  coordinated  through 
radio  broadcasts;  reports  are  assembled  by  airplane  service; 
facsimile  radio  dissemination  of  weather  forecasts  is  also 
gradually  being  perfected.  It  should  be  simple  for  the  farmer 
to  keep  himself  informed  on  all  types  of  weather  reports 
with  a  minimum  amount  of  effort. 

Fertilization 

Care  of  Land.  Once  having  created  or  retained  the  earth 
necessary  for  agricultural  purposes,  problems  of  enrichment 
occur.  Real  contributions  have  been  made  to  knowledge  in 
the  care  and  use  of  land.  And  interestingly  enough,  this 
knowledge  is  based  upon  individualized  study.  Soil,  for 
instance,  has  come  to  be  analyzed  as  a  part  of  its  environ- 
ment. Soil  types  are  now  classed  according  to  defined  physi- 
cal and  chemical  characteristics  such  as  native  vegetation, 
range  of  relief,  drainage,  response  to  fertilizer,  inherent 
productivity,  and  adaptation  to  crop  and  livestock  produc- 
tion. Tillage,  once  considered  by  farmers  to  be  a  matter 
of  straight,  deep  furrows  and  finely  conditioned  seedbeds, 
has  come  to  be  regarded  as  a  variable  art.  Tillage  practices 
are  now  grouped  according  to  the  attributes  of  the  particular 
soils  or  crops  on  which  they  are  used.  Even  fertilization  is 
studied  with  a  view  to  the  need  of  individual  plants  for 
given  chemical  constituents.    This  progressive  attitude  to- 

7  Ibid.,  pp.  116-20. 
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ward  soil  development  relies  heavily  upon  advance  made 
possible  through  technological  innovations. 

Chemical  Applications.  Fertilizers  composed  mainly  of 
nitrogen,  phosphorus,  and  potassium  have  been  more  and 
more  in  demand.  Prior  to  the  first  World  War  manufacturers 
of  fertilizer  in  the  United  States  were  dependent  upon  foreign 
sources  of  nitrogen  and  phosphorus.  Today  they  need  no 
longer  import  these  ingredients.  Nitrogen  is  produced  by 
means  of  a  synthetic  process  which  draws  upon  the  inex- 
haustible supply  of  nitrogen  in  the  air;  and  large  natural 
beds  of  potassium  salts  have  been  discovered.  Worth  noting 
is  the  T.  V.  A.'s  emphasis  on  phosphates,  relying  on  clovers 
and  vetches  to  fix  nitrogen  by  nature's  method.  Secondary 
fertilizing  elements  such  as  calcium,  sulphur,  copper,  zinc, 
and  compounds  of  magnesium  and  manganese  or  of  am- 
monia and  ammonium  have  also  been  added  for  use  on 
certain  soils.  As  the  number  of  elements  increases,  attention 
is  given  to  means  whereby  segregation  (lumping  together)  of 
materials  may  be  prevented.  High-grade  ingredients  are 
now  being  substituted  for  low-grade  ingredients,  and  uni- 
formity of  content  is  stressed.  These  superior  fertilizers  are 
offered  to  farmers  at  a  lower  price  than  fertilizers  have  ever 
been  offered  before. 

Carefully  controlled  study  in  the  use  of  fertilizer  has 
resulted  in  the  discovery  of  new  and  improved  methods  in 
its  application.  Type  of  soil  and  particular  crop  to  be  cul- 
tivated must  be  taken  into  consideration.  Some  soils  have 
been  found  to  develop  an  acid  condition  when  chemical 
fertilizers  are  applied.  Ground  dolomite  limestone,  which 
has  a  non-acid-forming  soil  reaction,  is  used  to  correct  this 
condition.  The  proper  distance  at  which  fertilizer  must  be 
placed  from  seeds  has  also  been  ascertained,  for  germination 
should  be  stimulated  rather  than  delayed  or  stunted  by  soil 
enrichment.  New  and  efficient  instruments  and  attachments 
for  fertilizer  distribution  have  been  invented.  Each  of  these 
discoveries  leads  to  an  increased  yield  per  acre  of  farm  land.8 
8  Ibid.,  pp.  120-25. 
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Plant  Breeding  and  the  Combat  of  Disease 

Strengthening  Seedlings.  Quality  of  agricultural  produce 
has  been  improved  through  research  in  plant  breeding  and 
in  the  combat  of  plant  disease.  Experimentation  of  this 
sort  aims  to  strengthen  crops  in  several  ways:  to  improve 
nutritive  values,  to  heighten  fertility,  to  develop  resistance 
against  disease,  and  to  render  adaptability  to  soil  and  en- 
vironmental conditions  in  widely  separated  geographic  areas. 
Research  likewise  stresses  possible  improvements  in  crop 
cultivation  with  a  view  to  specific  industrial  application  of 
these  crops.  Reduction  in  loss  of  time,  energy,  and  invest- 
ment has  been  the  aim  of  such  study. 

Wheat,  Corn,  and  Cotton.  Efforts  made  by  the  Rureau  of 
Plant  Industry  of  the  U.  S.  Department  of  Agriculture  to 
produce  strong  plants  have  met  with  outstanding  success. 
The  newly  bred  Ceres  and  Marquis  varieties  of  wheat  are 
valuable  in  that  they  have  shown  great  resistance  to  both 
rust  and  drought.  A  third  variety  of  wheat,  Thatcher,  has 
recently  been  distributed  to  farmers.  This  is  said  to  be 
especially  resistant  to  stem  rust  in  the  western  Minnesota 
and  eastern  Dakota  sections  of  the  country.  Hybrid  corn 
seed  has  been  tested  in  various  parts  of  the  Corn  Relt. 
Plants  of  these  hybrids  remain  erect  more  readily  than  do 
other  plants;  they  also  have  splendid  resistance  to  disease 
and  to  such  insects  as  the  chinch  bug,  the  European  corn 
borer,  and  the  corn  ear  worm.  With  respect  to  cotton 
growing,  experiments  have  led  to  the  perfection  of  a  cotton 
seed  which  produces  an  early  maturing  variety  of  superior 
quality.  Industrial  demand  has  been  such  as  to  stimulate 
large-scale  community  planting  of  this  one  seed  in  order  that 
cross  pollination  and  the  mongrelization  of  good  and  poor 
varieties  of  cotton  may  be  prevented.  Large  running  lots  of 
cotton  have  been  planted  in  this  way  in  order  to  meet  the 
needs  of  manufacturers  and  foreign  buyers. 

New  Crops.  The  Rureau  has  also  taken  initiative  in  in- 
stigating the  cultivation  of  crops  heretofore  grown  on  foreign 
soil  only.    Research  begun  at  Riggs,  California,  in  1912  has 
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resulted  in  the  cultivation  of  a  rice  crop  now  totaling  125,- 
000  acres  in  the  Sacramento  and  San  Joaquin  Valleys  of 
California.  Soybean  cultivation  was  introduced  in  the  United 
States  many  years  ago  but  did  not  assume  large  proportions 
until  after  the  World  War.  New  varieties  of  the  soybean 
especially  adapted  to  given  areas  of  cultivation  or  to  partic- 
ular industrial  purposes  have  recently  been  bred.  By  1935, 
bushels  of  soybeans  produced  in  this  country  totaled  39,- 
000,000. 

The  Danger  of  Disease.  The  spread  of  disease  germs  has 
long  been  a  problem  to  plant  geneticists ;  it  has  been  mark- 
edly so  since  the  advent  of  fast  transportation.  Disease 
germs  and  insects  are  unknowingly  spread  throughout  the 
world  by  common  carriers.  Such  germs  and  insects,  once 
implanted  in  new  spheres,  quickly  take  hold.  Despite 
stringent  legislation  controlling  the  import  of  plants  into  the 
United  States,  American  agriculturalists  are  confronted  with 
plant  disorders  originating  in  other  parts  of  the  world.  At 
the  same  time  they  gain  through  the  introduction  of  plants 
found  to  have  been  cultivated  with  success  on  foreign  soils, 
and  they  benefit  through  the  experience  of  foreigners  in 
combating  plant  disease  and  in  enriching  plant  yield. 

The  urgent  need  for  a  program  in  the  prevention  of  agri- 
cultural disease  may  be  appreciated  when  it  is  realized  that 
damage  caused  to  wheat  by  bunt  or  stinking  bunt  has  been 
estimated  at  millions  of  dollars  annually ;  that  severe  losses, 
losses  as  high  as  ten  to  fifteen  million  dollars  during  the 
critical  years  of  1926  and  1929,  were  brought  upon  sugar 
beet  growers  by  the  onset  of  the  curly  top  disease ;  that  the 
disastrous  effects  of  mosaic  disease  upon  sugar  crops  resulted 
in  the  neglect  of  large  areas  of  the  best  alluvial  lands  of  the 
Mississippi  Delta  as  well  as  of  other  less  productive  sugar 
cane  regions.9 

Control  of  Insect  Pests.  The  Bureau  of  Entomology  and 
Plant  Quarantine  of  the  U.  S.  Department  of  Agriculture 
has,  of  course,  attempted  to  limit  plant  disease  through  the 

9  Ibid.,  pp.  110-12. 
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control  of  insect  pests.  This  has  been  done  both  by  the 
breeding  of  natural  enemies  and  by  the  use  of  poisons,  at- 
tract ants,  and  repellents.  Mechanical  sprays  now  employed 
range  from  the  simple  whiskbroom  insecticide  to  the  high- 
powered  tree  sprayer  and  the  airplane  duster.  Permanently 
installed  and  centrally  operated  equipment  capable  of  treat- 
ing several  hundred  acres  of  orchards  has  also  been  perfected. 
Control  is  further  exercised  through  cautious  supervision  of 
imports.  Fumigation  tanks,  steam  fertilizers,  refrigeration 
plants,  and  other  devices  have  been  constructed  for  treating 
plants  and  plant  products  in  order  that  they  may  be  freed 
from  insect  pests  as  they  enter  the  country.10 

Selection  for  Resistance.  The  Bureau  of  Plant  Industry 
has  been  successful  in  developing  plant  breeds  with  an  eye 
toward  resistance  against  particular  disease.  In  some  in- 
stances this  has  been  accomplished  by  singling  out,  through 
testing,  those  varieties  of  a  plant  which  demonstrate  strong 
resistance;  in  others  it  has  been  accomplished  through  sci- 
entific plant  breeding.  The  Marglobe  tomato  highly  re- 
sistant to  Fusarium  wilt  and  to  nail  rust,  cabbage  with  real 
resistance  to  cabbage  yellows,  and  a  lettuce  able  to  with- 
stand brown  blight  and  lettuce  mildew  have  been  produced 
in  this  manner. 

By  careful  selection  and  breeding,  varieties  of  sugar  beet 
resistant  to  curly  top  disease  have  also  been  developed,  and 
incidentally,  the  production  of  sugar  beet  seed,  a  new  indus- 
try in  the  United  States,  was  initiated  as  a  result  of  this 
invention.  In  the  effort  to  combat  mosaic  disease  in  sugar 
cane  fields,  all  sorts  of  varieties  of  sugar  cane  were  imported 
from  foreign  countries  and  tested  by  the  Department  of 
Agriculture.  Cayanna,  a  variety  used  in  the  production  of 
syrup,  was  found  to  be  completely  immune  to  mosaic  and 
was  quickly  and  successfully  introduced  in  Georgia,  Florida, 
Alabama,  and  Mississippi.  Several  varieties  used  for  the 
production  of  sugar  were  found  to  possess  sufficient  toler- 
ance to  mosaic  and  other  disease  to  merit  introduction  in 

10  Ibid.,  pp.  115-16. 
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Louisiana.  Additional  varieties,  among  them  four  bred  by 
the  Department,  were  distributed  during  the  years  1930- 
1935.11 

Animal  Husbandry 

Difficulties  of  Raising  Livestock.  Livestock  farming,  al- 
though quite  separate  from  crop  cultivation  because  of  the 
essential  differences  between  animal  and  plant  life,  is  never- 
theless subject  to  hazards  similar  to  those  concurrent  with 
crop  cultivation.  Here,  too,  efficiency  of  production  is  con- 
stantly sought  after;  here,  too,  disease  is  a  deterrent  to 
maximum  performance.  Parasites  of  livestock  exist  through- 
out the  United  States.  They  grow  in  abundance  in  the 
South  where  heat,  humidity,  and  thousands  of  insect  in- 
termediate hosts  foster  their  multiplication.  Hogs  bred  in 
the  South  are  frequently  infected  with  kidney  worm;  85  to 
90  per  cent  of  the  livers  and  close  to  90  per  cent  of  the  kid- 
neys are  infected.  Bang's  disease,  or  infectious  abortion,  is 
likewise  a  serious  menace;  a  probable  13  to  15  per  cent  of 
cattle  throughout  the  country  are  affected  with  it.  Incidents 
of  other  animal  disease  and  parasite  growth  such  as  anthrax, 
hookworm,  and  tapeworm  are  a  common  occurrence. 

Efforts  to  combat  the  spread  of  these  parasites  and  dis- 
eases have  met  with  considerable  success.  In  some  instances 
cures  have  been  discovered;  in  others  preventive  measures 
have  been  applied.  Strict  quarantine  of  livestock  at  ports  of 
entry  into  the  United  States  and  periodic  inspection  of 
livestock  at  stockyard  centers  have  reduced  the  possibility 
of  infection. 

Seeking  Efficiency  in  Farm  Animals.  Advanced  methods  of 
feeding  and  breeding  domestic  farm  animals  are  gradually 
being  worked  out.  Although  efficiency  cannot  be  guaranteed 
to  follow  the  application  of  these  methods,  controlled  ex- 
periments have  brought  interesting  results.  They  have 
demonstrated  that  registered  shorthorn  steers  may  require 
as  little  as  373  days  or  as  many  as  566  days  to  reach  a  live 

11  Ibid.,  pp.  110-12. 
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Courtesy  of  Walker-Gordon  Laboratory  Co. 

Mechanical  Milking 


weight  of  900  pounds;  that  whereas  census  estimates  of  the 
number  of  eggs  produced  by  the  average  hen  in  flocks  of  the 
United  States  are  about  80  per  year,  hens  belonging  to 
superior  flocks  of  progeny-tested  birds  produce  over  200  eggs 
a  year. 

Rates  of  reproduction  and  of  maturation  are,  of  course, 
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important  factors  in  animal  husbandry.  That  they  can  be 
accelerated  has  been  demonstrated  in  several  instances.  A 
group  of  farmers  in  McLean  County,  Illinois,  developed  a 
system  of  swine  sanitation  which  serves  to  increase  both 
the  number  of  pigs  surviving  birth  and  the  rapidity  with 
which  these  pigs  attain  market  value.  Under  this  system, 
the  farmer  can  wean  5.8  pigs  per  litter,  as  contrasted  with 
5.4  pigs  weaned  per  litter  on  farms  run  in  the  ordinary  way. 
When  the  McLean  system  is  followed  strictly  the  same 
number  of  pigs  can  be  weaned  and  raised  from  two  sows  as 
are  usually  weaned  and  raised  from  three  sows. 

Poultry  factories  utilizing  systems  of  artificial  incubation 
and  brooding  were  first  introduced  a  little  over  thirty  years 
ago.  Today  they  are  responsible  for  almost  one-half  of  the 
chicks  raised  in  the  United  States.  Poultry  raising  follows 
a  far  more  scientific  path  than  heretofore.  It  is  now  possible 
to  determine  the  sex  of  a  chick  at  birth.  This  means  that 
the  farmer  may  proceed  to  kill  his  cockerels  and  concentrate 
on  the  raising  of  broilers,  roasting  chickens,  or  egg-raising 
pullets.  Technology  has  made  considerable  difference  in  the 
life  of  a  chick. 

Evaluation  of  harsh  environmental  conditions  with  which 
livestock  must  cope  in  some  sections  of  the  country  has  led 
to  research  in  means  whereby  these  conditions  may  be 
compensated.  In  the  endeavor  to  develop  cattle  suited  to 
the  warm  atmosphere,  sparse  vegetation,  and  abundant  in- 
sect life  of  certain  regions  in  the  South  and  Southwest,  both 
public  and  private  groups  are  working  to  bring  about  a 
cross  between  the  Guzerat  or  Africander  breeds  of  cattle  and 
American  breeds  of  British  origin.  Nutrition  studies  are  also 
under  way  in  the  search  for  correctives  of  mineral  and  vita- 
min deficiencies  of  pasturage  or  water  supply.  An  effort  is 
being  made  to  determine  regions  where  the  natural  supply  of 
water  and  of  foodstuff  is  lacking  in  minerals.  Iron,  phos- 
phorus, and  iodine  may  easily  be  artificially  supplied  once 
those  regions  are  known.  Crops  and  forage  which  have 
reached  varying  stages  of  maturity  and  which  have  been 
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subject  to  differing  methods  of  preservation  and  of  handling 
are  also  being  tested  for  protein,  mineral,  and  vitamin 
content.12 

Hauling  and  Storing 

Farm  Automobiles  and  Trucks,  The  truck  and  the  auto- 
mobile, machines  well  known  to  the  industrialist  and  the 
urban  dweller,  have  also  become  familiar  to  the  agricul- 
turalist and  the  farm  dweller.  These  vehicles  of  transporta- 
tion so  necessary  to  the  business  man  are  becoming  more  and 
more  essential  to  the  large  landowner.  He  too  must  heighten 
mobility,  must  facilitate  delivery  of  the  produce  he  raises. 
Transportation  to,  from,  and  about  the  farm  also  constitutes 
a  vital  segment  of  farm  operation  and  of  farm  life. 

It  was  "estimated  in  1926  that  in  addition  to  passenger 
transportation,  the  annual  haul  to  the  farm  was  about 
50  million  tons,  from  the  farm  more  than  180  million  tons, 
and  about  the  farm  nearly  a  billion  tons."  13  It  is  well 
established  that  the  farm  automobile  plays  the  dual  role  of 
being  run  at  least  as  much  for  business  as  for  recreational 
purposes.  In  1926  the  Farm  Business  Journal  estimated 
that  60  per  cent  of  the  use  of  farm  automobiles  was  for 
business  reasons ;  14  a  more  intensive  survey  of  West  Virginia 
farms  indicated  that  47  per  cent  of  the  use  made  of  farm 
automobiles  studied  was  for  purposes  of  farm  business.15 

Improvements  in  automobile  and  truck  construction  have 
proved  real  assets  in  the  eyes  of  the  farmer.  Bodies  are 
sturdier  than  they  have  been  in  the  past,  and  are  more 
practical  and  attractive  in  design;  pneumatic  tires,  both 
superior  in  quality  and  lower  in  cost  than  the  old-fashioned 
solid  tire,  are  an  appealing  feature;  variety  in  size  and  in 
application  of  models  is  another  merit  not  to  be  under- 
estimated.16 

12  Ibid.,  pp.  112-15. 

13  Tractors,  Trucks  and  Automobiles,  op.  cit.,  p.  37. 

14  Ibid.,  p.  14. 

15  The  Farm  Journal  Year  Book,  Wilmer  Atkinson  Co.,  Philadelphia,  1926, 
p.  90. 

16  Tractors,  Trucks  and  Automobiles,  op.  cit.,  pp.  37-47. 
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A  possible  development  in  motorized  farm  equipment  and 
one  which  has  already  been  experimented  with  by  farmers  in 
some  few  instances,  is  the  use  of  the  tractor  for  short  hauls 
of  heavy  loads  as  well  as  for  ordinary  tractor  work.  Should 
a  machine  specifically  adapted  to  this  dual  role  be  con- 
structed effectively  it  would  in  many  instances  relieve  the 
farmer  of  the  financial  burden  of  having  to  buy  two  expen- 
sive power-driven  vehicles.  Reasonable  possibility  of  such  a 
combination  is  fostered  by  recent  improvements  pertaining 
to  both  tractor  and  truck  design.  These  have  already  been 
mentioned — for  example,  the  development  of  light  weight 
equipment,  the  invention  of  the  wheel  as  versus  the  track 
type  tractor,  the  gearing  of  tractors  to  higher  speeds  of 
operation,  the  introduction  of  pneumatic  tires  and  of  Diesel 
engines. 

Farm  Roads.  Added  incentive  to  the  ownership  of  farm 
motor  vehicles  has  come  through  a  phenomenon  peculiar 
particularly  to  present-day  America — the  building  of  good 
roads.  Good  roads  are  here  largely  taken  for  granted.  Yet, 
did  they  not  exist,  the  fast  moving  motor  transport  so  char- 
acteristic of  present  decades  could  scarcely  have  evolved. 
True,  farms  are  not  necessarily  located  directly  on  or  even 
within  easy  access  of  super  highways ;  but  stress  has  recently 
been  laid  upon  the  construction  and  improvement  of  rural 
primary  and  secondary  roads.  By  October  1,  1937,  the 
WPA  had  completed  the  construction  of  almost  8000  miles 
of  new  rural  primary  roads  and  of  over  30,000  miles  of  new 
rural  secondary  roads.  Repairs  to  already  existing  rural 
roads  totaled  about  141,000  miles  up  to  that  date. 

Railroads.  The  farmer  is  not  dependent  upon  motorized 
transportation  alone.  Mechanization  of  railroad  equipment 
has  meant  a  great  deal  to  him.  Technology  has  increased 
the  speed  at  which  freight  traffic  moves.  Time  required  for 
shipments  may  be  "measured  in  hours  instead  of  in  days, 
and  in  days  instead  of  in  weeks,"  as  compared  with  that 
required  for  similar  shipments  fifteen  or  twenty  years  previ- 
ous.   Reliability  of  service  has  also  been  improved.    Freight 
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charges  have  been  lowered,  for  lately  the  volume  of  freight 
handled  by  trucks  has  increased  at  a  more  rapid  pace  than 
has  the  volume  of  freight  handled  by  railroads,  thus  com- 
pelling the  reduction  of  railroad  freight  rates — or  at  least 
the  maintenance  of  these  rates  at  a  level  low  enough  to 
allow  railway  systems  to  compete  with  trucking  companies.17 

The  complicated  network  of  railroad  centers  and  facilities 
stretching  across  the  continent,  especially  when  coupled 
with  local  and  long-distance  truck  hauling,  enables  the 
farmer  to  deliver  his  produce  to  market  with  ease  no  matter 
how  remote  the  location  of  his  land.  Attempts  are  being 
made  more  and  more  to  coordinate  rail  and  truck  services. 
Managers  of  transportation  units  are  trying  to  work  out 
arrangements  whereby  terminal  and  short  distance  moves 
will  be  made  by  trucks,  whereas  "line"  service  will  be 
handled  by  railroads. 

Freight  containers  have  been  invented  which  can  be  loaded 
on  and  off  trucks  and  freight  cars  alike.  Use  of  these  min- 
imizes the  inconvenience  attached  to  the  coordination  of 
freight  and  rail  services.  It  is  possible  that  these  may  be 
tied  together  by  picking  up  freight  in  trucks  and  transport- 
ing the  truck  bodies  loaded  with  freight  by  rail.  Final 
delivery  can  then  be  made  in  the  original  truck  bodies 
without  requiring  a  single  shift  of  goods.  The  chief  advan- 
tage of  a  plan  such  as  this  would  be  that  of  lending  increased 
flexibility  to  the  arrangements  now  offered  by  railroads.18 

Refrigeration.  Containers  have  brought  another  develop- 
ment which  has  aided  the  farmer  materially,  namely,  refrig- 
eration. Refrigerator  railroad  cars  and  trucks  have  enabled 
the  cross-country  and  long-distance  shipping  of  perishable 
goods.  The  benefits  of  refrigeration  are  not  restricted  to 
actual  shipping  processes,  however.  They  also  consist  in 
the  storing  of  perishable  foodstuffs  both  before  and  after 
delivery.    Although  the  day  has  not  yet  come  when  every 

17  Osgood,  Harold  A.,  "Transportation,"  in  Technological  Trends  and  Na- 
tional Policy,  op.  cit.,  p.  207. 

18  Ibid.,  p.  169. 
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farmer  is  able  to  own  a  refrigerator,  extension  of  electric 
power  in  rural  areas  is  a  first  step  in  this  direction.  Refrig- 
erators run  by  gas  or  kerosene  are  also  practical.  In  some 
rural  areas  community  storage  houses  have  been  built ;  these 
too  present  a  possible  solution  to  the  problem  of  low-cost 
refrigeration  for  farm  storage  purposes. 

Electricity.  Power  has  many  farm  uses.  On  dairy  farms 
it  is  useful  in  the  processes  of  milking,  separating,  cooling, 
and  pasteurizing,  as  well  as  in  the  sterilization  of  utensils; 
on  poultry  farms  it  is  useful  in  heating  incubators  and 
brooders  and  in  illuminating  laying  houses ;  on  garden  farms 
it  is  useful  in  washing  vegetables  and  heating  hotbeds;  and 
everywhere  it  serves  the  all-important  function  of  pumping 
water  for  irrigation.19  However,  despite  the  many  ways  in 
which  electrical  current  may  be  applied  on  the  farm,  rural 
electrification  has  only  of  late  become  highly  developed. 

In  December  1935  less  than  11.6  per  cent  of  American 
farms  were  supplied  by  central  electric  plants.  By  Decem- 
ber 1939,  25  per  cent  of  American  farms  were  supplied  in 
this  way.  In  other  words,  the  number  of  farms  equipped 
with  electrification  was  more  than  doubled  in  a  period  of 
four  years.  Such  undertakings  as  the  T.  V.  A.  contributed 
to  this  expansion.  In  large  measure,  however,  it  was  due  to 
work  done  by  the  Rural  Electrification  Administration  to 
push  the  expansion  of  "high-line  electric  services."  Ac- 
cording to  Harry  Slattery,  Administrator  of  Rural  Elec- 
trification, the  REA  program  stimulated  utility  companies  to 
expand  their  services  greatly  in  1936  and  1937.  Since  that 
time  the  REA  program  itself  has  continued  to  maintain  this 
rate  of  increase  through  its  own  growth.  On  January  1,  1940, 
there  were  400,000  connections  to  REA  lines  as  compared 
with  176,000  the  year  previous.  The  agency  at  that  time 
had  in  operation  180,000  miles  of  line;  25  of  the  REA  co- 
operatives had  grown  to  million-dollar  size;  and  $273,000,000 
had  been  allotted  to  the  agency  for  rural  electrification.20 

19  McCrory,  Hendrickson,  and  Committee,  op.  ciL,  pp.  107-8. 

20  The  New  York  Times,  January  1,  1940. 
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Power  is  thus  being  utilized  to  transform  the  rural  scene 
just  as  it  has  been  utilized  to  create  urban  America. 
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CHAPTER  V 
CONSTRUCTION 

A  Vast  Industry 

Construction  occupies  a  pivotal  position  among  American 
industries,  for  of  all  the  so-called  heavy  industries  this  one 
in  particular  exerts  far-reaching  effects  upon  the  economy 
as  a  whole.  Seldom  can  wide  prosperity  exist  unless  a  vast 
amount  of  building  is  going  on.  Conversely,  a  decline  in 
the  index  of  construction  is  likely  to  accompany  economic 
depression. 

Table  3. — Housing,  Plant,  and  Equipment  Construction  in 
the  United  States,  1921-1938  * 


Year 

Housing  Construction 

Plant  and  Equipment 

1921 

$  1,997,000,000 

8     5,115,000,000 

1922 

3,387,000,000 

5,690,000,000 

1923 

4,395,000,000 

7,833,000,000 

1924 

4,772,000,000 

7,602,000,000 

1925 

5,135,000,000 

8,117,000,000 

1926 

4,838,000,000 

9,030,000,000 

1927 

4,645,000,000 

8,685,000,000 

1928 

4,355,000,000 

8,747,000,000 

1929 

3,194,000,000 

10,014,000,000 

1930 

1,824,000,000 

8,262,000,000 

1931 

1,379,000,000 

5,090,000,000 

1932 

515,000,000 

2,790,000,000 

1933 

373,000,000 

2,375,000,000 

1934 

419,000,000 

3,395,000,000 

1935 

813,000,000 

4,333,000,000 

1936 

1,374,000,000 

5,922,000,000 

1937 

1,718,000,000 

7,405,000,000 

1938 

1,594,000,000 

5,375,000,000 

Total 

846,727,000,000 

8115,780,000,000 

*  Estimates  by  George  Terborgh, 
New  York  Sun,  January  6,  1940. 


Federal  Reserve  Board,  quoted  in  the 
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Over  the  nine-year  period  1921-1929,  $107,551,000,000 
was  invested  in  housing,  new  plant  and  equipment  in  the 
United  States.  For  the  nine-year  period  1930-1938,  only 
$54,956,000,000  was  invested  in  similar  fashion,  a  drop  of 
49  per  cent.  In  reviewing  figures  such  as  these  on  a  year  to 
year  basis,  it  is  perhaps  difficult  to  distinguish  between 
cause  and  effect.  Was  construction  high  during  1923-1929 
because  business  was  good,  or  was  business  booming  at  that 
time  because  construction  was  going  on  at  a  rapid  pace? 
Was  the  drop  in  construction  after  1930  a  forewarning  of 
depression,  or  did  it  come  as  an  aftermath  of  the  slump  in 
the  stock  market?  Whatever  the  precise  relationship,  facts 
speak  for  themselves:  An  index  of  construction  is  a  reliable 
index  of  general  business  depression  or  prosperity. 

It  is  not  through  chance  that  this  industry  assumes  so 
important  a  role,  but  rather  through  the  actual  stimulus 
which  continued  construction  gives  to  the  sales  of  producers' 
as  well  as  consumers'  goods.  Steel  mills,  lumber  yards, 
cement  and  concrete  factories  swing  into  action;  electrical 
goods,  furnishings,  and  plumbing  fixtures  are  in  demand; 
dynamite  and  building  machinery  come  into  their  own. 
Through  all  of  this  activity  thousands  of  jobs  are  opened. 

Nature  of  the  Industry.  This  vast  industry  should  not  be 
construed  as  consisting  only  of  the  erection  of  buildings. 
In  its  broadest  sense  it  also  embodies  the  construction  of 
pipe  lines,  bridges,  waterworks,  tunnels  and  subways,  dams, 
railroad  beds,  highways,  and  airports.1  Mr.  Lowell  J.  Chaw- 
ner,  an  authority  in  the  field,  has  written:  "As  in  industry 
construction  is  not  always  sharply  defined,  but  is  generally 
understood  to  include  the  design  and  production  of  domestic 
shelter;  enclosed  space  for  commercial  manufacturing,  pub- 
lic and  other  purposes;  substantial  changes  in  the  earth's 
topography;  and  fixed  works  for  transportation  and  for  the 

1  Factual  material  upon  which  the  following  discussion  is  based  is  taken 
from  Chawner,  Lowell  J.,  Proctor,  Carlton  S.,  Ammann,  O.  H.,  Pirnie,  Mal- 
colm, and  Harrison,  J.  L.,  "The  Construction  Industries,"  in  Technological 
Trends  and  National  Policy,  U.  S.  Government  Printing  Office,  Washington, 
D.  C,  June  1937,  pp.  367-88. 
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transmission  of  commodities  such  as  water,  gas  and  electrical 
energy."  It  is  significant  that  this  definition  includes  both 
"activities  at  the  site  of  an  improvement  and  those  con- 
nected with  the  manufacture  and  fabrication  of  essential 
materials." 

The  Influence  of  Technology.  That  technology  has  brought 
change  to  the  industry  there  is  little  doubt.  Interestingly 
enough,  its  impact  has  fallen  unevenly  upon  the  various 
types  of  work  which  come  within  the  field,  however.  The 
making  of  houses  has  to  this  moment  remained  largely  a 
hand  operation.  Lumber,  brick,  cement,  roofing,  pipe,  and 
fixtures  are  delivered  to  the  site  of  erection,  then  pieced 
together  by  building  craftsmen  in  customary  fashion.  Im- 
provements in  building  technique  have  appeared  less  rapidly 
here  than  in  branches  of  the  industry  comprising  skyscraper, 
bridge,  highway,  and  railroad  development.  Only  recently 
have  inventions  been  made  which  point  toward  the  modern- 
ization of  long-accepted  procedures  in  the  making  of  homes. 
Whereas  many  of  these  are  spectacular  in  implication,  they 
have  not  as  yet  been  tested  adequately  to  warrant  prediction 
of  widespread  adoption. 

Mechanisms  devised  for  the  accomplishment  of  more 
formidable  jobs  within  the  trade,  however,  amazingly  sur- 
pass the  vitality  of  human  power.  In  all  ages  commercial 
centers  have  been  built,  bridges  and  roads  constructed, 
water  supplies  provided  for;  but  in  the  past  few  decades 
the  advancement  of  science  and  invention  has  given  men  a 
mastery  over  nature  and  an  understanding  of  materials 
never  before  realized.  Spectacular  engineering  triumphs  to 
be  found  in  such  monuments  as  the  Golden  Gate  Bridge 
with  its  4200-foot  span  or  the  Holland  Tunnel  with  its  twin 
traffic  lanes  almost  two  miles  in  length  are  but  a  small 
part  of  the  story.  These  and  countless  other  engineering 
achievements  have  been  made  possible  almost  entirely  by 
technology. 

At  the  turn  of  the  century,  teams  of  horses  or  mules  were 
utilized  to  remove  large  quantities  of  soil  in  preparing  the 
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foundations  of  roads,  railroads,  dams,  or  skyscrapers.  Today 
this  same  work  is  accomplished  mechanically  by  means  of 
bucket  graders,  each  able  to  hold  fifteen  times  as  much  as 
the  old-time  dump  wagon.  Other  new  construction  methods, 
although  they  have  met  with  resistance,  have  experienced 
wide  technical  changes  and  are  coming  more  and  more  into 


Photo  by  U.  S.  Bureau  of  Public  Roads 

Grading  Roads 

The  power  shovel  operator  sets  the  pace  on  a  grading  job.   His  efficiency 
has  a  big  influence  on  the  contractor's  profits. 


use.  Welding  is  replacing  riveting  in  many  instances.  Con- 
crete pavers,  trenching  machines,  and  caterpillar- tread  power 
shovels  have  been  adopted  generally.  Of  late,  equipment  for 
pumping  concrete  at  the  rate  of  40  to  60  cubic  yards  per 
hour  has  been  perfected;  while  foundation  caissons  as  large 
as  12  feet  in  diameter  are  being  drilled  by  continuous  rotary 
methods. 
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Trends  in  the  Industry.  Certain  tendencies  toward  mod- 
ernization have  already  taken  place  within  broad  reaches  of 
the  construction  industry.  These  tendencies  may  be  at- 
tributed directly  to  the  invention  of  appropriate  machinery, 
and  are  likely  to  be  accentuated  with  the  passage  of  time. 
They  comprise: 

1.  The  development  of  rational  engineering  design 

2.  A  reduction  in  the  number  of  job-site  operations  and  therefore 
an  increase  in  the  prefabrication  of  materials 

3.  The  speeding  up  of  construction 

4.  The  introduction  of  new  materials 

Rational  engineering  design,  as  its  title  implies,  consists  in 
the  extensive  mathematical  and  other  technical  planning  of 
proposed  construction.  The  elaborate  and  systematic  prep- 
aration upon  which  it  is  predicated  results  in  economy  as 
well  as  long-run  durability  of  projects.  Engineering  science 
has  of  recent  years  made  vast  strides  in  this  very  planning 
and  design  of  all  sorts  of  structures.  Models  are  extensively 
used  in  the  design  of  each  undertaking.  Procedures  have 
been  perfected  for  the  precise  analysis  of  stresses  and  strains. 
Improved  laboratory  tests  are  made  upon  materials  as  a 
routine  part  of  the  process. 

Reduction  in  job-site  operations,  accompanied  as  it  has 
been  by  an  increase  in  prefabrication,  is  closely  connected 
with  the  speeding  up  of  construction.  As  in  other  industries, 
slow  hand  operations  are  dispensed  with;  mechanical  opera- 
tions are  substituted  in  their  stead.  The  factor  which  has 
most  altered  construction  operations  has  been  the  produc- 
tion of  highly  fabricated  sections.  This  has  speeded  up  the 
erection  of  building  exteriors;  steel  columns  which  until 
recent  years  were  fitted  together  at  the  site  are  now  rolled 
and  delivered  in  large  sections.  In  bridge  construction, 
complete  girders  and  trusses  are  frequently  prefabricated. 
Wall  panels  and  interior  partitions  may  be  procured  com- 
pletely prefabricated.  Ruilding  of  all  kinds  has  been  has- 
tened by  the  delivery  of  concrete  ready  for  use  from  a  central 
plant. 
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New  materials,  particularly,  have  come  to  be  an  influential 
factor,  Alloys  as  well  as  high-strength  and  rust-resistant 
steels  are  utilized  widely.  Glass  brick,  fire  resistant  lumber 
products,  and  scientifically  proportioned  Portland  cement 
concrete  have  been  developed  extensively  of  late.  The  use  of 
materials  such  as  steel,  asbestos,  gypsum,  and  even  alu- 
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minum  is  being  extended  for  purposes  of  housing  as  well  as 
for  non-residential  construction.  Plyboard  and  synthetic 
resins  or  plastics  show  real  possibilities  for  the  future.  Per- 
haps the  most  startling  developments  will  come  through 
processes  newly  devised  for  the  fabrication  of  these  materials. 


Non-Residential  Construction 

Bridges.  The  manner  in  which  rational  engineering  design 
is  now  being  applied  to  bridge  building  has  been  described 
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by  O.  H.  Ammann  and  E.  W.  Bowden,  engineers  of  the  Port 
of  New  York  Authority,  in  their  account  of  efforts  actually 
made  to  check  the  measurements  of  several  well-known 
bridges  recently  constructed.  They  tell  of  the  way  in  which 
stresses  in  the  George  Washington  Bridge  towers,  the  Golden 
Gate  Bridge  towers,  and  the  Bayonne  arch  were  tested  by 
means  of  models;  of  the  way  in  which  model  readings  and 
calculations  were  tested  with  stress  measurements  taken 
under  actual  field  conditions.  Research  of  this  sort  has 
facilitated  the  enlargement  of  span  lengths  to  almost  fantastic 
measurements. 

"An  important  factor  in  bridge  construction  has  been  the 
development  of  high-power  fabricating  machinery,  equipment 
and  methods.  Today  the  fabricating  shops,  equipped  with 
power-operated  punches,  drills,  shears,  planers,  and  riveters, 
turn  out  completely  assembled  members  weighing  as  much  as 
150  tons.  A  comparatively  short  time  ago  practically  all  fabri- 
cating was  done  at  the  bridge  site.  Of  equal  importance  has 
been  the  development  of  erection  equipment  of  increased  capac- 
ity. Tractor  cranes  now  have  capacities  up  to  40  tons  and  certain 
sections  of  the  Triborough  Bridge  viaducts  were  erected  entirely 
by  such  cranes.  In  many  cases  the  design  of  the  structure  takes 
into  account  the  type  of  equipment  to  be  used  in  erection,  as 
was  the  case  on  the  San  Francisco-Oakland  Bay  Bridge  and  the 
Golden  Gate  Bridge,  where  a  hammerhead  crane,  mounted  inside 
the  column  sections,  was  used  for  tower  erection. 

"Welding  has  played  an  increasingly  important  part  in  steel 
construction  both  in  the  fabricating  shops  and  in  the  field.  This 
important  technique  has  made  most  of  its  development  within 
the  last  15  years.  Savings  in  properly  designed  welded  trusses 
are  said  to  run  as  much  as  30  per  cent  under  the  cost  of  riveted 
structures.  Cable  spinning,  stepped  up  to  unprecedented  speeds 
on  both  the  San  Francisco-Oakland  Bay  and  the  Golden  Gate 
Bridges  by  the  use  of  multiple  spinning  equipment,  is  another 
example  of  the  possibilities  of  modern  equipment. 

"Other  important  improvements  in  construction  equipment 
have  had  to  do  with  the  handling  and  placing  of  concrete.  Belt 
conveyors  for  aggregates  expedited  construction  of  the  anchor- 
ages of  the  George  Washington  Bridge.  Trucks  equipped  to  mix 
concrete  in  transit,  pumps  for  placing  concrete  at  points  difficult 
of  access,  vibrators  for  securing  dense  concrete,  and  mechanical 
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screens  for  securing  a  high  degree  of  perfection  in  the  finished 
surface,  have  all  played  an  important  part  in  the  construction 
of  the  Triborough  Bridge,  as,  in  fact,  they  have  in  many  modern 
structures.  Pumping  concrete,  in  particular,  is  a  distinctly 
modern  innovation.  First  introduced  on  a  commercial  basis 
in  1932,  this  method  of  placing  now  accounts  for  over  1,000,000 
cubic  yards  per  year."  2 

Great  strides  made  in  the  science  of  bridge  construction 
are  not  alone  due  to  the  adaptability  of  modern  power 
mechanisms;  they  have  been  brought  about,  too,  by  the 
current  perfection  of  essential  materials — primarily  steel, 
alloys  and  lightweight  metals,  and  Portland  cement  con- 
crete. The  stupendous  strength  of  modern  bridges  is  evi- 
denced in  statements  such  as  these:  that  "wire  for  the  cables 
of  suspension  bridges  has  progressed  from  a  wrought  iron 
wire  having  an  ultimate  strength  of  60,000  pounds  per  square 
inch  to  the  present  cold-drawn  steel  wire  of  235,000  pounds; " 
that  "the  compressive  strength  of  concrete  ordinarily  in- 
corporated in  present-day  structures  exceeds  that  of  twenty- 
five  years  ago  by  at  least  50  per  cent;"  that  "although  ad- 
hering to  the  same  fundamental  types  of  earlier  times,  spans 
have  been  increased  sevenfold  and  span  weights,  capacity  of 
erection  equipment,  and  speed  of  construction  have  been 
increased  hundred  fold."  3 

Dams.  Dams  have  come  more  and  more  into  the  public 
eye  in  the  United  States  today.  It  is  only  necessary  to  re- 
call the  dire  plight  of  thousands  of  persons  during  the  spring 
floods  of  1937  to  be  cognizant  of  the  destructive  powers  which 
large  quantities  of  water  may  have  when  uncontrolled.  Dams 
are  not  only  effective  as  barriers  against  flood.  By  con- 
serving surplus  water  supplies  they  act  as  an  antidote  to 
drought;  by  contributing  to  the  proper  use  of  water  supplies 
they  enable  the  utilization  of  natural  resources  in  the  gen- 
eration of  electrical  power. 

As  in  the  case  of  bridges,  the  advance  of  technology  has 


Chawner,  Proctor,  et  al.,  op.  cit.,  p.  378. 
Ibid.,  pp.  377-78. 
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initiated  improvements  in  the  construction  of  dams.  Such 
things  as  theoretical  considerations  in  design,  investigational 
procedures,  and  the  utilization  of  both  new  materials  and 
new  building  machinery  have  been  of  inestimable  value. 
Here,  too,  preparations  are  carefully  planned  and  checked 
before  actual  work  is  begun.  Models  are  usually  constructed 
in  advance  to  test  hydraulic  flow  and  pressure,  to  measure 
stresses,  and  also  to  examine  foundation  and  structural 
materials  in  accordance  with  the  latest  principles  of  soil 
mechanics  and  soil  chemistry. 

A  detailed  account  of  the  machinery  used  would  perhaps 
be  dull,  but  the  efficiency  of  apparatus  such  as  the  following 
cannot  but  be  impressive.  "In  construction,  excavations 
for  the  structures  have  involved  the  use  of  16-cubic  yard 
trucks,  20-cubic  yard  wagons  hauled  by  60-horsepower  trac- 
tors, and  60-inch  belt  conveyors  capable  of  moving  100,- 
000  tons  of  earth  and  rock  in  24  hours."  In  the  building  of 
concrete  dams,  "sand,  gravel,  cobbles,  cement  and  water 
are  each  automatically  weighed  and  passed  to  a  battery  of 
four  to  six  mixers  of  4  cubic  yards  capacity,  dumped  into 
buckets  of  4  to  8  cubic  yards  capacity,  and  transported  by 
transit  mixer  trucks,  electric  or  gasoline  trains,  movable 
tower  cableways,  gigantic  travelling  cranes,  or  long-boom 
derricks  to  the  pouring  site.  As  much  as  2  million  yards  of 
concrete  are  placed  in  a  single  structure  in  1  year,  and  month 
after  month  200  carloads  of  materials  are  placed  in  the 
dam  each  day."  Electrically  operated  dredges  are  used  in 
the  construction  of  earthen  dams.4 

Here  again  the  advantages  of  new  materials  make  them- 
selves felt.  Metals,  especially  alloys  designed  for  particular 
purposes,  and  "low-heat  slow-setting  or  quick-setting  ce- 
ments" are  foremost  among  these.  There  is  little  doubt 
that  use  of  superior  materials,  coupled  with  use  of  modern 
methods  in  buildings,  has  led  to  the  increased  strength  and 
durability  of  dams  erected  in  recent  years. 

Commercial  and  Manufacturing  Buildings.    The  attitude 

4  Ibid.,  p.  381. 
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with  which  the  engineer  approaches  plans  for  building  foun- 
dations has  changed  with  the  advent  of  rational  engineering 
design.  He  no  longer  bases  blueprints  upon  his  own  more  or 
less  subjective  experience;  straightway  he  sets  out  to  make 
tests  in  appropriate  fashion.5 

"No  longer  is  it  necessary  or  considered  good  practice  to  base 
a  soft-ground  foundation  design  entirely  on  experienced  judg- 
ment and  precedented  action  of  similar  soils.  In  dealing  with 
clays  and  other  cohesive  soils  it  is  now  the  foundation  engineer's 
duty  to  subject  undisturbed  samples  of  such  soils  which  affect 
his  design  to  careful  laboratory  analysis  and  tests.  Through  soil 
analysis  he  determines  the  effect  and  soil  action  under  various 
intensities  of  load,  the  shearing  strength,  rate  of  consolidation, 
and  water  content  of  the  soil,  and  predicates  his  design  on  deter- 
mined soil  factors  and  on  the  anticipation  of  definite  soil  reac- 
tions. Notable  progress  has  also  been  made  in  caisson  design 
and  construction.  These  developments  have  greatly  enlarged 
the  conditions  under  which  many  works  and  structures  may  be 
technically  and  economically  feasible." 

Changing  techniques  in  engineering  have  not,  however, 
been  unaccompanied  by  innovations  in  construction  meth- 
ods. The  outer  frame  of  a  many-storied  factory  or  sky- 
scraper can  be  erected  at  a  rapid  rate — even  at  a  rate  of 
one  story  per  day,  for  fabricated  parts  suited  to  quick  in- 
stallation are  now  commonly  employed.  Walls,  floors,  and 
partitions  which  formerly  were  put  together  at  the  building 
site  are  now  delivered  to  the  site  in  fairly  final  form.  When 
erections  consist  of  steel,  the  parts  are  actually  hung  on  to 
the  steel  frame. 

Building  interiors  are  adaptable  to  similar  prefabrication, 
but  a  number  of  extenuating  circumstances  have  prevented 
this  from  taking  place.  Municipal  building  codes  which 
have  long  been  in  need  of  revision,  trade  unionists  who  fear 
that  prefabrication  will  bring  unemployment  among  the 
ranks,  and  building  owners  who  cling  to  the  familiar — these 
are  largely  responsible  for  the  antiquated  way  in  which 
walls,  partitions,  and  floors  are  built  today. 

5  Ibid.,  p.  376. 
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Despite  tardy  application  of  new  processes,  significant 
changes  have  been  made  in  the  architectural  plans  of  build- 
ing interiors.  Modern  wall  design,  lighting,  and  furnishings 
are  now  familiar  accompaniments  to  the  urban  dweller. 
These,  of  course,  are  more  likely  to  be  found  in  an  office 
building  than  in  a  factory.  Innovations  in  factory  construc- 
tion have  consisted  rather  in  provisions  for  the  comfort, 
safety,  and  convenience  of  workers  (for  instance,  installa- 
tion of  tremendous  glass  windows  allowing  a  maximum  of 
daylight  to  penetrate  into  workrooms)  or  in  the  placing  of 
machinery  so  as  best  to  foster  efficiency  of  performance. 
With  the  tendency  to  construct  large  factories  on  the  out- 
skirts of  towns,  architectural  plans  call  for  one  extensive 
operating  unit  in  preference  to  a  succession  of  industrial 
shops.  It  is  likely  that  shop-fabricated  interlocking  units 
will  be  utilized  in  the  future.  This  would  make  it  possible 
to  alter  the  size  or  shape  of  any  section  of  a  plant,  even  to 
add  on  to  it.  Unforeseen  emergencies  requiring  additional 
space  for  productive  or  administrative  procedures  could 
thus  be  handled  readily. 

Transportation  Facilities.  Although  mechanisms  consti- 
tuting the  actual  means  of  transportation — automobiles, 
airplanes,  boats,  and  trains — fall  under  a  discussion  of  trans- 
portation rather  than  of  construction,  the  roadways  upon 
which  many  of  these  mechanisms  operate  are  almost  entirely 
a  construction  feat.  Highways  and  airports,  railroad  beds 
and  subways  depend  upon  the  same  engineering  skill  as  do 
the  waterwork  and  the  bridge. 

Facilities  for  the  most  recently  adopted  means  of  trans- 
portation, the  airplane,  have  already  been  outmoded  once  at 
least.  The  old-fashioned  landing  field  covered  with  sod  is 
quite  antiquated.  Up-to-date  landing  fields  must  be  con- 
structed according  to  a  complicated  pattern.  They  must 
have  at  least  a  three-directional  runway  layout,  each  run- 
way not  less  than  3500  feet  in  length  at  sea  level.  They 
must  be  elaborately  paved  with  cement  aggregates,  various 
types  of  tars,  asphalts,  and  road  oils.  They  must  be  properly 
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drained  by  means  of  drain  tiles  made  of  clay,  concrete, 
metal,  broken  stone,  or  gravel.  They  must  be  extensively 
equipped  with  lighting  arrangements.  A  widely  differing 
group  of  established  principles  of  construction  and  materials 
have,  in  this  instance,  been  reassembled  to  meet  a  new  need. 

Not  so  with  such  facilities  as  tracks  for  elevated  railroads 
and  streetcar  lines.  Urban  communications  of  this  sort, 
the  foundations  of  which  are  immovably  planted  in  the 
ground,  have  not  fared  particularly  well.  They  have  inter- 
fered with  the  mobility  of  individuals  traveling  independ- 
ently along  crowded  thoroughfares;  they  have  had  difficulty 
in  competing  with  more  flexible  vehicles  such  as  the  auto- 
mobile and  the  bus;  and,  of  course,  they  have  injured  prop- 
erty values.  The  elevated  railway  and  the  streetcar  are 
destined  soon  to  be  regarded  only  as  relics  of  the  past. 
Technology  has  doomed  them  to  oblivion. 

Railroad  tracks,  although  similarly  inflexible,  are  due  for 
a  thorough  overhauling  in  accordance  with  the  most  ad- 
vanced techniques.  Railroads  themselves  occupy  so  im- 
portant a  position  in  the  transportation  system  of  the  coun- 
try that  they  are  not  likely  to  be  entirely  replaced  by  the  bus 
and  the  automobile — though,  to  be  sure,  they  are  feeling 
the  brunt  of  competition  with  these  more  facile  vehicles. 
Increased  speed  of  operation  is  a  prime  requisite  to  the 
industry  today.  In  order  to  accomplish  this,  improvements 
must  be  made  in  grade,  in  alignment,  as  well  as  in  roadway 
and  track  structure.  Signal  locations  will  have  to  be  altered; 
passing  tracks  redistributed;  standards  of  maintenance 
raised.  The  knowledge,  the  materials,  and  the  machines 
wherewith  to  accomplish  these  innovations  are  already  at 
hand;  it  rests  mainly  with  the  straightening  out  of  railroad 
finance  to  see  them  put  into  effect. 

Highway  construction,  largely  supported  by  the  various 
states  as  well  as  the  federal  government,  has  made  tremen- 
dous advance  during  the  past  few  decades.  This  advance 
consists  both  in  mileage  covered  by  the  national  highway 
system  and  in  actual  improvements  due  to  superiority  of 
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materials  and  methods  employed  in  building.  The  main 
thoroughfares  recently  constructed  allow  safe  travel  at  sixty 
miles  per  hour  or  more.  They  are  equipped  with  smooth 
and  skid-resistant  surfaces,  with  careful  alignment,  with 
moderated  grades  and  curves,  and  often  with  some  such 


Photo  by  U.  S.  Bureau  of  Public  Roads 


Surfacing 


Every  step  in  the  construction  of  a  road  surface  must  be  inspected  to 
see  that  it  conforms  to  specifications. 

safety  guard  as  plots  of  grass  or  trees  separating  opposite 
lanes  of  traffic. 

In  discussing  contemplated  building  of  roads  throughout 
the  country,  the  Bureau  of  Public  Roads  emphasizes  the 
contribution  made  by  recent  invention  toward  the  effective 
development  of  highway  construction.6 

"The  great  advances  accomplished  in  the  science  of  road  build- 
ing during  recent  years  have  helped  indicate  a  satisfactory  solu- 
tion of  the  problem  of  the  secondary  road.    In  other  words,  the 


6  Osgood,  Harold  A..,  "Transportation, 
Policy,  op.  cit.,  p.  181. 
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understanding  gained  of  the  reactions  of  subgrades  to  moisture, 
temperature  changes,  and  wheel  loads  transmitted  from  the 
road  surface;  the  development  of  better  drainage  methods;  the 
study  of  scientific  blending  and  sizing  of  road  surfacing  ma- 
terials ;  the  use  of  chemicals  and  bituminous  products ;  and  finally 
the  perfection  of  most  efficient  road-building  and  road-working 
machinery  have  all  gone  a  long  way  toward  rendering  the  low 
cost,  lower  traffic  road  a  safe  and  sane  investment." 


Photo  by  U.  S.  Bureau  of  Public  Roads 

Laboratory  Tests 

Testing  bituminous  mixtures  in  the  laboratory  to  determine  the  require- 
ments for  a  good  road  surface. 


Underground  Works.  Bridges,  roads,  railway  lines,  sky- 
scrapers, factories,  and  highways  form  an  important  part  of 
the  visual  landmarks  contained  in  any  metropolitan  area, 
but  they  by  no  means  cover  the  entire  plan  of  construction 
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within  such  an  area.  The  spectacular  physical  equipment  of 
the  country  is  not  all  to  be  found  above  the  surface.  A 
glimpse  of  the  underground  reveals  most  amazing  results. 
Should  X-rays  be  taken  of  the  city,  they  would  disclose  a 
most  complex  and  congested  system  of  tunnels  and  subways 
containing  thousands  of  conduits,  pipes,  and  lines.  Unbe- 
lievably crowded  at  the  center,  this  system  spreads  in  fan- 
like fashion  to  every  corner  of  the  city's  domain.  Arteries 
are  used  to  carry  the  city's  water  supply  and  sewage,  as 
well  as  its  gas,  electricity,  and  other  utilities.  They  are 
also  widely  used  for  rapid  transit  and  are  being  adapted 
more  and  more  to  traffic  of  all  kinds. 

The  history  of  tunneling  goes  far  back  to  the  ancients, 
who  applied  cold  water  to  heated  rock  surfaces  in  the  build- 
ing of  underground  passages.  Very  little  fundamental  ad- 
vance in  the  art  of  tunneling  took  place  until  the  last  century, 
however.  The  development  of  explosives  and  the  invention 
of  the  power  drill,  an  instrument  which  was  subsequently 
vastly  improved  upon,  early  aided  tunnel  building.  More 
recently  the  use  of  compressed  air  and  the  erection  of  shields 
for  use  in  compressed  air  tunnels  have  perfected  the  whole 
tunneling  process,  a  process  which  has  had  significant  effects 
in  urban  growth.  Operations  have  been  speeded  by  the 
introduction  of  mechanical  mucking  machines  which  remove 
muck  as  fast  as  rapid  drilling  methods  excavate. 

In  the  case  of  subway  construction,  except  in  instances 
where  subways  are  built  to  lie  in  tunnels  already  con- 
structed, whatever  work  is  done  is  of  the  "cut-and-cover" 
type.  In  other  words,  a  trench  is  excavated,  line  structure 
is  put  into  position,  and  the  earth  is  then  replaced.  Here, 
as  in  the  actual  building  of  tunnels,  mechanisms  like  the 
electric  locomotive,  the  collapsible  steel  form,  the  concrete 
placing  machine  or  "gun,"  and  mechanical  ventilation — to 
mention  but  a  few  of  the  devices  most  prominently  utilized — 
have  aided  in  setting  up  a  highly  automatic  and  scientific 
procedure.  Installation  of  pipe  lines  to  carry  the  water 
supply  of  congested  or  arid  areas  (much  of  it  comes  for 
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distances  of  100  miles  or  more)  has,  however,  not  been  so 
perfected.  It  is  estimated  that,  especially  with  the  introduc- 
tion of  filtration,  a  minimum  of  23  per  cent  and  as  much  as 
one-half  of  the  load  is  lost. 

Metropolitan  areas  owe  much  to  the  progress  which  has 
taken  place  in  engineering.  Tunnels  have  had  and  are  likely 
to  have  a  determining  influence  on  the  direction  and  growth 
of  such  areas.  In  New  York  City  the  migration  of  popula- 
tion from  Manhattan  to  other  boroughs  like  Queens  and  the 
Bronx  has  been  dependent  upon  the  building  of  tunnels 
and  bridges.  Chicago  is  at  present  hoping  to  alleviate  its 
transit  problem  with  the  completion  of  a  subway.  Boston, 
Los  Angeles,  and  other  cities  have  depended  upon  tunnels  as 
part  of  their  systems  for  carrying  pure  water  from  distant 
regions.  Many  hydroelectric  undertakings  bringing  power 
to  the  city  from  long  distances  are  likely  to  be  made  prac- 
ticable through  underground  transmission.  Perhaps  the 
most  important  possibility  of  the  future  lies  in  the  further 
extension  of  below-surf ace  transportation  and  traffic  facilities 
which  will  relieve  urban  congestion. 

The  Construction  of  Houses 

Future  Potentialities.  Conditioned  by  modern  ideas  of 
living,  a  majority  of  Americans  hold  before  them  a  picture 
of  the  ideal  residence.  True,  this  ideal  is  financially  beyond 
the  means  of  most  day  dreamers.  Still  it  makes  for  a  con- 
temporary interest  in  home  construction  which  reaches  from 
one  end  of  the  continent  to  the  other.  It  is  possible,  too, 
that  a  day  may  come  when  the  dream  house  is  not  beyond 
the  reach  of  vast  numbers  of  the  American  populace.  In 
the  main,  such  improvements  as  have  already  been  made 
in  house  construction  portend  decreased  cost  of  producing 
materials  and  decreased  cost  of  erection  at  the  site. 

Prefabrication.  The  search  for  new  building  materials 
has  been  conducted  with  an  eye  toward  improved  quality  of 
structure,  increased  convenience  and  comfort  in  household 
arrangement,  and  economy  of  erection  procedures  and  costs. 
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In  the  building  of  homes,  the  trend  toward  a  combination 
of  single  operations  and  toward  greater  uniformity  of  de- 
sign has  scarcely  made  itself  felt,  but  it  holds  great  poten- 
tiality for  the  future.  Job-site  operations  can  be  reduced 
measurably  by  the  prefabrication  of  materials,  that  is,  by 
the  preparation  of  finished  parts  in  the  factory  or  mill. 
These  parts  then  await  shipment  as  units  to  the  site  of  con- 
struction. "Ready-cut"  houses  of  wood  and  steel,  although 
little  used  to  date,  can  now  be  obtained;  studding,  beams, 
wall  plates,  roof  beams,  rafters  and  trusses,  floor  slabs  and 
wall  coverings  are  shop-fabricated  according  to  prescribed 
dimension. 

One  house  of  this  type  has  been  placed  on  the  market  at 
a  retail  price  of  $4200,  including  delivery  of  goods  and 
complete  installation.  The  house  has  floor  space  under  roof 
of  approximately  900  square  feet.  Its  design  calls  for  a 
living  room,  kitchen,  two  bedrooms,  and  adequate  closet 
space.  It  is  built  without  a  foundation;  a  first  floor  utility 
room  replaces  the  old-style  basement.  Equipment  with 
which  it  is  furnished  includes  a  complete  automatic  oil 
heating  system,  winter  air  conditioning,  forced  draft  ven- 
tilation, insulation,  and  kitchen  cabinets. 

Shop  fabrication  of  the  "structural  shell"  of  a  house  and 
of  house  panels  has  likewise  been  made  possible  by  advanced 
technology.  The  former  consists  in  the  factory  production 
of  wall,  floor,  and  ceiling  sections,  made  from  steel  sheets. 
Standard  sections  of  varying  width  and  height  may  be 
purchased  ready  for  site  erection.  The  remainder  of  the 
house  is  constructed  to  individual  taste.  Even  more  spec- 
tacular an  innovation  is  the  fabrication  of  entire  panels. 
Homes  made  in  this  manner  were  first  placed  on  the  market 
in  1936.  A  five-room  house  similar  to  the  one  already  de- 
scribed but  fabricated  in  panels  is  offered  by  one  manufac- 
turer for  a  little  less  than  $3300.  This  price  is  exclusive  of 
the  land  upon  which  the  house  is  built,  but  is  inclusive  of 
complete  erection  even  to  the  installation  of  an  automatic 
oil-burning   furnace,    conditioned   hot   air,   forced   ventila- 
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tion,  and  kitchen  cabinets.    A  description  of  the  house  fol- 
lows : 7 

"The  shipping  weight  complete  with  fixtures  is  about  20 
tons.  The  panels  which  are  completely  shop  fabricated  to  the 
extent  which  local  building,  plumbing  and  electrical  codes  per- 
mit consist  of  a  welded  steel  frame  approximately  8  by  9  feet  to 
which  are  attached  the  wall  sections  and  electrical  fixtures, 
switches  and  outlets.  Insulation  in  exterior  walls  is  installed  as 
a  part  of  the  shop  assembly.  Door  frames  and  doors,  window 
frames  and  windows  are  also  installed  in  the  panels  at  the  fac- 
tory; painting  and  glazing  only  remain  to  be  done  after  erection 
of  the  panels.  The  floor  is  supported  by  a  steel  deck,  shop  fab- 
ricated to  dimensions." 

Prefabrication  is  adapted  to  rural  as  well  as  to  urban 
dwellings.  Below,  a  New  York  Times  correspondent  dis- 
cusses experimental  ventures  in  low-cost  farm  buildings. 
The  steel  structures  described  have  not  yet  been  commer- 
cialized widely,  but  the  cost  of  producing  them  has  been 
declared  cut  to  competitive  basis.8 

"Steel  went  to  the  farm  today  when  the  Tennessee  Coal,  Iron 
and  Railroad  Company,  subsidiary  of  the  United  States  Steel 
Corporation,  shipped  the  first  twelve  units  of  prefabricated  metal 
farm  buildings  to  sites  selected  by  the  Farm  Security  Adminis- 
tration in  Alabama,  Georgia  and  South  Carolina. 

"Each  unit  includes  five  buildings — a  dwelling,  barn,  chicken 
house,  outdoor  pantry  and  sanitary  accommodations.  The  build- 
ings were  designed  after  research  and  experimental  work  by  en- 
gineers of  Tennessee  Iron  and  the  Farm  Security  Administration. 

"The  dwelling  contains  a  living  room,  three  bedrooms  and  a 
combination  kitchen  and  dining  room.  Two  large  closets  and  a 
pantry  are  included  and  space  is  available  for  a  bathroom.  About 
six  tons  of  steel  are  used  in  the  dwelling. 

"All  of  the  foundation  structure,  the  frame,  sides,  roof,  exterior 
door,  window  trims  and  fireplace  are  of  steel.  Interior  floors  and 
doors  are  of  wood.  An  insulating  wall  board  is  used  as  interior 
finish  for  the  walls  and  ceilings.  Steel  joists  support  a  wooden 
floor. 

"The  buildings  are  constructed  entirely  of  steel. 

7  Chawner,  Proctor,  et  al.,  op.  cit.,  p.  372. 

8  The  New  York  Times,  November  21,  1938. 
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"Complete  prefabrication  enables  swift  erection  of  the  build- 
ings by  bolting  panels  together.  This  work  may  be  performed 
by  the  purchaser  with  a  few  helpers. 

"Dwelling  and  outbuildings  will  be  available  in  several  de- 
signs and  dimensions.   Rooms  may  be  added  at  any  time. 

"These  buildings  bring  the  cost  of  prefabricated  metal  con- 
struction down  for  the  first  time  to  a  level  competitive  with 
buildings  of  other  materials,  Tennessee  Iron  spokesman  said. 

"The  Farm  Security  Administration  estimated  that  an 
erected  five-room  dwelling  would  cost  from  $1,695  to  $1,904. 
The  barns,  turned  out  in  two  types,  would  range  from  $688  to 
$900;  poultry  houses  from  $154  to  $167,  and  smoke  houses  from 
$133  to  $142." 

New  Materials.  These  exciting  developments  in  single 
house  construction  have  been  little  used  to  date,  but  they 
hold  striking  potentialities  for  the  future.  Improved  means 
of  transporting  prefabricated  units  will  play  a  large  part  in 
furthering  this  type  of  construction.  Development  of  ade- 
quate machinery  for  site  erection  will  be  instrumental  to  its 
success.  Forthcoming  inventions  in  building  materials  will 
likewise  exert  influence.  In  the  spring  of  1939  a  new  steel 
named  bachite  was  announced.  This  new  material  is  soon 
to  be  put  on  the  market.  Its  inventor  believes  that  use  of 
this  steel  will  enable  mass  production  of  homes  at  prices 
considerably  below  current  levels;  that,  with  bachite,  repro- 
ductions of  a  home  previously  sold  for  $10,000  can  be  made 
on  a  prefabricated  basis  and  offered  at  $3800. 9 

New  building  fabrics  have  been  a  prime  factor  in  adding 
convenience  to  the  modern  dwelling.  Insulation  of  a  non- 
electrical type  is  of  comparatively  recent  origin.  Materials 
have  been  discovered  which  when  fabricated  into  pads  or 
woven  goods  can  be  used  to  line  walls  and  ceilings  and  thus 
prevent  the  transfer  of  external  heat  and  cold  to  the  interior 
of  homes.  Similar  means  of  insulation  against  noise  have 
also  been  perfected.  At  first  asbestos,  diatomaceous  earth, 
and  rock  wool  were  used  for  this  purpose.  Later,  fibrous 
substances  consisting  of  flaxed  slag,  ground  cornstalks,  and 

9  The  New  York  Times,  April  7,  1939. 
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paper-like  boards  were  substituted  because  of  superior  in- 
sulating qualities.  The  newest  and  most  promising  adapta- 
tion along  this  line  is  that  of  glass  produced  in  fibers  of 
between  0.000020  and  0.000025  inch  in  diameter.  As  time 
goes  on,  insulation  is  likely  to  draw  more  and  more  upon 
non-inflammable  and  non-packing  materials  of  low  specific 
gravity.10  And  there  is  every  reason  to  believe  that  this 
protection  will  be  made  available  at  a  reasonable  price.  A 
large  majority  of  new  homes,  whether  extravagant  or  eco- 
nomic in  design,  will  be  equipped  with  insulation  just  as 
they  are  equipped  with  up-to-date  plumbing  fixtures.  The 
home  owner  will  not  only  be  assured  a  greater  degree  of 
comfort  than  he  could  otherwise  hope  to  attain,  but  he  will 
also  be  helped  to  reduce  the  cost  of  heating  his  home  during 
winter  months.  Looking  far  into  the  future,  a  remote  but 
nevertheless  vital  social  effect  of  insulation  will  be  the  con- 
servation of  coal  and  oil  resources  which  are  consumed  in 
the  generation  of  heat. 

All  sorts  of  inventions  have  contributed  to  the  improve- 
ment of  household  equipment.  Plastics  have  probably  been 
the  most  significant  technological  discovery  in  this  respect. 
Beginning  with  bakelite  and  going  on  into  hundreds  of  new 
materials,  comparatively  colorless  resins  can  now  be  man- 
ufactured which  are  strong,  easy  to  mold,  and  adaptable  to 
permanent  coloring  of  any  hue.  New  enamels  have  also 
been  helpful.  They  make  for  surfaces  which  are  simple  to 
clean  and  to  keep  in  order.  Improvements  in  paints  and 
varnishes  have  been  significant.  The  introduction  of  butanol 
into  nitrocellulose  lacquer  has  brought  considerable  benefit 
to  the  consumer.  Another  innovation,  the  introduction  of 
synthetic  resins,  has  produced  a  lacquer  which  can  be  ap- 
plied to  porous  surfaces.  The  resultant  ease  of  application 
and  reduction  in  drying  time — now  a  matter  of  hours  rather 
than  of  days  as  used  to  be  the  case — have  drastically  cut 
costs  of  production,  and  hence  selling  prices,  in  this  industry. 

10  Howe,  Harrison  E.,  "The  Chemical  Industry,"  in  Technological  Trends 
and  National  Policy,  op.  cit.,  pp.  295  and  306. 
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At  the  same  time  the  new  paints  and  varnishes  are  more 
attractive. 

Building  Expansion.  There  is  every  reason  to  anticipate 
substantial  expansion  in  building  enterprise,  provided  there 
is  sustained  business  recovery  in  the  next  few  years.  A 
shortage  of  homes  is  becoming  noticeable  in  large  cities. 
It  has  been  estimated,  moreover,  that  at  least  one-third  of 
the  nation  is  inadequately  housed.  The  federal  government 
has  already  taken  cognizance  of  these  facts  under  the  United 
States  Housing  Authority  Act  by  making  provision  for 
multi-family  dwelling  projects  in  urban  areas.  A  program 
suited  to  rural  sites  is  now  being  worked  out.  As  recently 
as  June  1939,  President  Roosevelt  urged  upon  Congress  a 
spending  program  under  which,  among  other  things,  large 
amounts  would  be  spent  on  self -liquidating  housing.  Private 
agencies  are  likewise  interested  in  the  erection  of  homes,  for 
rents  have  been  increasing  steadily  since  1934. 

In  looking  ahead  it  is  assuring  to  note  that  the  rate  of 
improvement  in  construction  methods  and  materials  has, 
since  the  turn  of  the  century,  been  such  as  to  make  many 
things  technically  possible  in  years  to  come,  and  at  a  low 
cost.  It  is  evident  that  whereas  the  size  of  the  domicile  will 
diminish,  and  whereas  exterior  decoration  is  likely  to  be  cut 
out,  increasing  comfort  and  utility  in  the  interior  arrange- 
ment will  be  fostered.  It  is  possible,  too,  that  reduction  in 
building  costs  will  at  some  future  date  bring  home  con- 
struction as  well  within  the  reach  of  the  masses  as  is  the 
automobile  today. 
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CHAPTER  VI 
SCIENCE  IN  THE  PROFESSIONS 

Growth  of  the  Professions 

Manufacture,  transportation,  communication,  agriculture, 
and  construction,  all  have  come  under  the  influence  of 
mechanization.  In  fact,  their  technologic  base  is  the  distinc- 
tive aspect  of  their  present  status.  Few  other  activities  have 
been  immune  from  similar  effects.  The  various  professions 
as  they  are  known  today  are  likewise  largely  dependent  upon 
the  evolution  of  scientific  principles  and  mechanical  tech- 
niques. 

The  rapid  rise  of  the  professions  is  a  comparatively  recent 
phenomenon  of  modern  times.  As  late  as  the  eighteenth  cen- 
tury in  England,  the  three  great  professions  spoken  of  were 
those  of  "divinity,  law,  and  physic."  It  was  not  until  the 
middle  of  the  nineteenth  century  that  such  fields  as  dentistry, 
engineering,  and  architecture  began  to  achieve  recognition. 
In  the  last  fifty  years  advance  has  been  particularly  striking 
both  from  the  point  of  view  of  newly  created  specialties  and 
that  of  expanding  personnel.1 

In  the  United  States  the  trend  of  the  last  few  decades  is 
especially  noteworthy.  In  1870,  338,000  persons  were  gain- 
fully employed  in  professional  services;  by  1930  this  number 
had  risen  to  3,110,000.  While  in  this  period  the  number  of  all 
gainfully  occupied  persons  in  the  country  had  quadrupled — 
from  12,164,000  to  48,163,000 — those  in  the  professions  had 
increased  tenfold. 

The  Newer  Professions.  The  older  professions  have  grown 
steadily  in  the  main  and  in  some  cases  with  striking  rapidity. 
The  newer  fields,  on  the  other  hand,  which  are  linked  with 

1  Carr-Saunders,  A.  M.,  Professions:  Their  Organization  and  Place  in  Society, 
Oxford  University  Press,  London,  1928,  p.  4. 
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Table  4. — Numbers  of  Persons  Engaged  in  Professional 
Services  in  the  United  States,  1870-1930  * 


Type  of  Profession 

Year 

1870 

1890 

1910 

1930 

Physicians,  surgeons, 

osteopaths,  and 

attendants 

63,000 

105,000 

157,000 

188,000 

Dentists 

8,000 

17,000 

40,000 

71,000 

Trained  nurses 

82,000 

294.000 

Veterinary  surgeons 

1,000 

6,000 

12,000 

12,000 

Lawyers,  judges,  etc. 

41,000 

90,000 

122,000 

172,000 

Clergymen,  religious  and 

welfare  workers 

44,000 

88,000 

134,000 

211,000 

Teachers  and  professors 

127,000 

347,000 

615,000 

1,125,000 

Librarians  and  assistants 

11,000 

31,000 

Musicians  and  teachers 

of  music 

16,000 

62,000 

138,000 

165,000 

Actors 

2,000 

10,000 

28,000 

38,000 

Artists  and  teachers  of 

art 

4,000 

22,000 

34,000 

57,000 

Authors 

4,000 

12,000 

Editors  and  reporters 

5,000 

22,000 

34,000 

52,000 

Architects 

2,000 

8,000 

17,000 

22,000 

Designers,  draftsmen, 

and  inventors 

1,000 

9,000 

47,000 

103,000 

Technical  engineers  and 

electricians 

7,000 

43,000 

209,000 

507,000 

Chemists  and  metallur- 

gists 

1,000 

5,000 

16,000 

47,000 

Photographers 

8,000 

20,000 

32,000 

39,000 

Total0 

330,000 

854,000 

1,732,000 

3,146,000 

a  These  totals  do  not  agree  with  those  found  in  original  report. 

the  coming  of  the  machine  age  have  all  been  phenomenal  in 
their  rise.  Technical  engineers  and  electricians  increased 
from  7000  in  1870  to  507,000  in  1930;  designers,  draftsmen, 
and  inventors  from  1000  to  103,000;  and  chemists  and  metal- 
lurgists from  1000  to  47,000.  In  many  respects  the  contem- 
porary technologic  order  is  the  creation  of  efforts  in  such 
lines  as  these. 

*  Based  on  the  Report  of  the  President's  Committee  on  Social  Trends,  Re- 
cent Social  Trends  in  the  United  States,  McGraw-Hill  Book  Company,  New 
York,  1933,  p.  281. 
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Specialization  within  Engineering.  Just  as  modern  industry 
has  been  based  on  a  division  of  labor,  so  have  the  organized 
professions  called  for  greater  and  greater  specialization. 
Specialized  training  and  the  need  for  skilled  service  have 
brought  about  divisions  within  the  profession  itself.  The 
branches  of  engineering,  for  instance,  have  come  to  be  fa- 
miliarly known  as  civil,  mechanical,  electrical,  military, 
marine,  and  chemical.  Today  further  differentiations  are 
to  be  encountered  along  lines  such  as  tunneling,  reclamation, 
reservoirs,  sea-walls,  ventilation,  foundations,  radio,  hy- 
draulic, bridge,  transportation,  architecture,  sanitation,  high- 
way, and  industry.  The  development  of  newer  techniques 
and  mechanisms  constantly  requires  a  higher  degree  of  expert 
proficiency.  The  increasingly  complicated  problems  of  an 
urbanized  industrial  order  remain  a  steady  challenge  to  the 
professions. 

Machines  in  Medicine 

Inasmuch  as  it  would  be  impossible  adequately  to  discuss 
here  basic  technologies  of  the  numerous  existing  professions, 
the  field  of  medicine  has  been  chosen  as  illustrative  of  the 
profound  influence  exerted  by  the  coming  of  machines.  Of 
all  professions  outside  of  engineering  itself,  the  one  most  in- 
fluenced by  modern  technology  is  in  all  probability  that  of 
the  doctor.  It  is  not  altogether  accidental  that  James  Watt, 
father  of  the  steam  engine,  should  have  been  at  the  same 
time  the  inventor  of  important  medical  apparatus.  Whereas 
the  goals  of  industry  and  medicine  are  unalike,  the  means 
whereby  production  on  the  one  hand  and  health  on  the  other 
have  been  furthered  are  not  dissimilar.  Discoveries  which  so 
greatly  aided  the  expansion  of  manufacture  and  labor  like- 
wise lent  enrichment  to  the  science  of  the  hospital  and  the 
physician.  The  very  methods  which  contributed  to  the 
framework  of  continuous  and  automatic  productive  processes 
made  possible,  in  appropriate  version,  equipment  for  the 
diagnosis  and  treatment  of  disease. 

In  manufacture,  advance  rested  upon  the  utilization  of 
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power  and  development  of  the  industrial  instrument.  In 
medicine,  it  rested  upon  the  adaptation  of  electricity  to  med- 
ical usage  and  primarily  upon  the  invention  of  new  appa- 
ratus— apparatus  which  was  so  accurate  as  to  measure  in- 
finitesimally  the  workings  of  the  body,  which  was  so  reliable 
as  to  act  therapeutically  upon  the  most  delicate  parts.  The 
complexity  and  the  desirability  of  such  an  achievement  can 
best  be  appreciated  in  view  of  the  intricate  workings  of  the 
human  organism. 

Medical  findings  were  for  many  years  retarded  because  of 
the  insufficient  data  underlying  medical  research.  Dissection 
of  the  human  body  was  long  taboo.  For  centuries  informa- 
tion regarding  the  anatomy  of  man  was  based  upon  knowl- 
edge gathered  only  through  the  dissection  of  monkeys  and 
of  pigs.  In  fact,  the  way  to  accurate  study  of  medicine  was 
not  opened  until  1543  when  Vesalius  published  the  monu- 
mental work  De  Fabrica  Humani  Corporis;  and  another 
eighty -five  years  elapsed  before  Harvey  made  public  the  first 
authoritative  account  of  the  circulation  of  blood. 

At  last  having  been  presented  with  a  true  conception  of 
the  human  body,  doctors  were  able  to  embark  upon  great 
discoveries.  They  marshaled  their  powers  of  observation  and 
of  experimentation.  They  examined  the  physical  origin  and 
the  transmission  of  disease.  They  studied  the  diagnosis  and 
the  treatment  of  disease.  Their  efforts  bore  fruit.  It  may 
well  be  said  that  during  a  period  of  three  hundred  years 
medicine  was  transformed  from  an  art  to  a  science;  that  dur- 
ing the  last  sixty  of  these  years  more  progress  was  made 
than  in  all  preceeding  ages  of  mankind  combined.  The  per- 
fection of  machines  in  medicine  has  been  foremost  in  this 
most  recent  development. 

Equipment  Less  than  fifty  years  ago  the  bacteriological 
laboratory  was  practically  unknown  except  in  the  largest 
centers.  Now  it  is  standard  equipment  in  almost  every 
recognized  hospital.  Less  than  forty  years  ago  the  process  of 
steam  sterilization  of  surgical  instruments  (to  prevent  con- 
tamination during  an  operation)  was  in  an  experimental 
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stage.  Today  this  form  of  asepsis,  together  with  other  forms 
such  as  the  use  of  gowns,  caps,  masks  and  rubber  gloves,  the 
meticulous  scrubbing  of  hands,  and  the  making  of  special 
surgical  dressings,  is  common  hospital  practice.  The  relation 
has  been  reciprocal.  While  the  very  existence  of  the  hospital 
enabled  wide  usage  of  modern  methods  of  diagnosis  and  of 
surgery,  it  is  also  true  that  the  tremendous  importance  of 
medical  apparatus  gave  the  hospital  particular  reason  for 
being.  Only  during  the  past  half-century — with  its  stress  on 
bacteriology  and  aseptic  surgery — has  the  modern  hospital 
movement  made  progress. 

Inventions  in  medicine  have  necessarily  altered  the  role  of 
the  doctor  who,  because  of  the  exigencies  of  the  times,  must 
choose  between  the  occupations  of  research,  general  practice, 
or  specialization.  The  patient,  too,  is  affected.  His  physical 
welfare  becomes  less  and  less  dependent  upon  the  advice  and 
the  attention  of  a  family  practitioner,  more  and  more  de- 
pendent upon  specialized  and  institutionalized  care. 

Because  of  the  vast  influence  which  recent  technology  has 
had  upon  the  position  of  medicine  in  the  social  order,  it  is 
pertinent  to  inquire  into  the  derivative  effects  occasioned 
thereby,  and  to  examine  the  repercussions  within  society  at 
large  to  innovations  in  the  field  of  medicine.  In  such  an 
analysis  it  becomes  evident  that  humanity  has  benefited 
immeasurably  by  the  work  of  the  doctor  and  of  the  scientist; 
that  here,  perhaps  as  in  no  other  realm,  the  contributions  of 
individuals  have  been  combined  and  integrated  into  a  work- 
able whole. 

Diagnostic  Apparatus 

Importance  of  Electricity.  In  many  instances  application 
of  electricity  has  meant  the  improvement  and  even  the  per- 
fection of  apparatus  already  in  use  for  some  time;  more 
recently  it  has  enabled  the  invention  of  apparatus  almost  en- 
tirely dependent  upon  the  use  of  electricity.  Instruments  em- 
ployed by  the  physician  for  purposes  of  diagnosis  are  of  prime 
importance,  for  it  is  essential  that  the  attending  physician 
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comprehend  the  illness  of  his  patient  before  he  sets  about 
prescribing  remedies.2 

The  Stethoscope.  The  stethoscope,  an  instrument  which 
enables  the  doctor  to  diagnose  diseases  of  the  heart  and  lungs, 
was  devised  by  Laennec  when,  in  1816,  he  discovered  that 
the  physician  could  amplify  heart  sounds  by  listening  to 
them  through  a  roll  of  paper.  The  original  apparatus  has 
undergone  many  changes,  changes  which  have  eradicated 
early  crudities  and  have  insured  dependability.  Quite  re- 
cently an  electric  stethoscope  equipped  with  amplifier  and 
microphonic  attachment  has  been  devised.  With  its  use  the 
volume  of  heart  sounds  is  increased  about  a  hundredfold 
above  that  of  sounds  heard  through  the  ordinary  stetho- 
scope. The  electrical  apparatus  does  not  respond  to  outside 
noises  and  so  is  especially  advantageous  to  the  doctor  when 
he  is  examining  a  patient  with  a  thick  chest  or  when  working 
in  a  noisy  room.  It  is  also  valuable  in  teaching  the  student  to 
recognize  the  sound  of  the  heart  beat. 

The  Electrocardiograph.  The  electrocardiograph  is  likewise 
used  in  examining  the  condition  of  the  heart.  This  invention 
was  originally  based  upon  the  observation  that  the  frog's 
heart  produced  an  electric  current  when  it  contracted  and 
that  the  human  heart  must  surely  behave  in  similar  fashion. 
Since  1903,  when  Einthoven  announced  the  perfection  of 
the  string  galvonometer,  an  important  part  of  the  electro- 
cardiograph, electric  currents  in  the  human  heart  have  been 
photographically  recorded.  The  apparatus  consists  of  a 
strong  electromagnet  with  poles  in  close  apposition.  An  ex- 
tremely fine  silvered  quartz  fiber,  known  as  the  string,  is  sus- 
pended in  a  carrier  between  the  poles  of  the  magnet.  When 
electrodes  are  applied  to  one  part  of  the  body  or  another — 
the  leg,  the  arm,  or  the  chest — the  electric  current  produced 
by  the  heart  contraction  passes  through  the  string  and  causes 
minute  oscillations.    These  oscillations,  made  visual  by  an 

2  Johnson,  Carl  A.,  "Studies  on  Peripheral  Vascular  Phenomena,  I.  A  New 
Device  for  the  Study  of  Peripheral  Vascular  Phenomena  in  Health  and  Dis- 
ease," Surgery,  Gynecology  and  Obstetrics,  LV,  pp.  731-37. 
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electric  light  which  illuminates  the  quartz  string,  are  photo- 
graphed on  long  strips  of  sensitive  paper.  Once  developed, 
the  electrocardiogram  presents  significant  information  con- 
cerning both  the  heart  beat  and  the  heart  muscle.  As  a  re- 
sult of  its  use  diagnosis  has  been  greatly  advanced  in  ordi- 
nary heart  disease  as  well  as  in  more  obscure  heart  conditions. 

Roentgen  Rays.  Electricity  has  been  chiefly  responsible  for 
the  perfection  of  another  type  of  apparatus,  a  type  which  is 
of  inestimable  value  in  medicine  and  surgery — the  X-ray. 
This  hitherto  unknown  ray  was  discovered  by  Roentgen  in 
1895 ;  it  is  correctly  referred  to  as  the  roentgen  ray.  The  chief 
diagnostic  value  of  the  roentgen  ray  lies  in  its  power  to  photo- 
graph parts  of  the  body  which  are  hidden  to  the  naked  eye. 
It  can  photograph  in  such  a  way  as  to  produce  the  plate  for  a 
lasting  shadow  picture.  It  can  also  fluoroscope  a  temporary 
shadow  picture.  This  agent  "capable  of  penetrating  flesh 
and  wood  and  other  substances  totally  impervious  to  ordi- 
nary light  "is  so  extraordinarily  revealing  because  its  rays  are 
vastly  smaller  than  the  rays  of  light.3 

In  order  to  take  a  roentgen  ray  picture  a  photographic 
plate,  wrapped  so  that  ordinary  light  cannot  affect  it,  is  set 
on  a  flat  surface.  The  part  of  the  body  to  be  examined  is 
then  placed  on  top  of  the  plate.  The  X-ray  globe,  the  source 
of  the  X-ray  light,  is  arranged  directly  above  it.  Current  is 
passed  through  for  a  fraction  of  a  second  and  an  impression 
is  made  on  the  plate.  The  heavier  a  substance,  the  less  it 
can  be  penetrated  by  X-ray  light.  To  be  successfully  re- 
corded, therefore,  the  object  to  be  photographed  must  be 
heavier  than  surrounding  objects.  The  doctor  can  photo- 
graph bones  easily  because  their  weight  produces  a  light 
shadow.  However,  in  order  to  photograph  organs  such  as 
the  stomach  and  kidneys,  which  are  no  heavier  than  sur- 
rounding parts  of  the  body,  he  must  give  the  patient  some 
heavy  substance  to  swallow,  as  for  instance  barium  for  a 
stomach  X-ray.4 

3  Riesman,  David,  Medicine  in  Modern  Society,  Princeton  University  Press, 
Princeton,  1939,  p.  70.  4  Ibid.,  p.  71. 
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"As  a  means  of  diagnosis  the  X-ray  gives  invaluable  informa- 
tion as  regards  the  lungs,  the  gastro-intestinal  tract,  the  gall 
bladder,  the  kidneys,  and  the  urinary  bladder.  It  shows  the 
condition  of  sinuses  and,  mirabile  dictu,  it  can  penetrate  the  skull 
to  reveal  the  presence  of  tumors  and  other  gross  abnormalities. 
As  a  means  of  discovering  fractures  of  bones  and  following  the 
course  after  the  fractures  are  set,  the  X-ray  stands  unrivalled. 
Formerly  it  was  always  necessary  to  make  pictures  in  order  to 
learn  the  condition  of  the  parts  to  be  investigated;  today,  much 
of  the  same  information  can  be  obtained  with  the  fluoroscope  at 
a  great  saving  of  money." 

Roentgen  rays  are  applied  in  the  examination  of  so  many 
diseases  that  they  have  come  to  be  the  basis  for  much  medi- 
cal diagnosis.  Besides  being  useful  in  the  detection  of  frac- 
tures and  of  disorders  of  the  muscles,  bones,  and  joints,  they 
are  indispensable  as  an  aid  to  the  analysis  of  illness.  When  a 
patient  is  suspected  of  having  tuberculosis,  an  X-ray  is 
taken  of  his  chest.  Often  when  he  has  sinusitis,  an  X-ray  is 
made  of  the  sinus.  In  cases  of  intestinal  obstruction,  an 
X-ray  is  useful  as  a  diagnostic  aid.  Roentgen  rays  are  even 
used  in  diagnosing  a  syphilitic  condition.  Blood  examination 
and  X-ray  are  often  necessary  to  determine  the  extent  of  in- 
volvement in  rickets,  to  aid  in  the  diagnosis  of  glandular 
disturbances,  and  to  assist  in  locating  tumors,  in  distinguish- 
ing appendicitis  or  ulcer  of  the  stomach  from  other  condi- 
tions, or  in  establishing  the  existence  of  stones  involved  in 
kidney  trouble.  The  X-ray  is  used  in  the  analysis  of  gyneco- 
logical disorders,  of  prostate  glands,  of  diseases  of  the  cir- 
culatory system,  of  the  ear  and  the  mastoid  region.  It  is  per- 
haps best  known  to  the  dental  patient,  who  is  well  aware  of 
the  value  of  its  services  in  detecting  hidden  infection  or 
disease.5 

Measuring  Blood  Pressure.  The  X-ray  is  probably  the 
most  widely  used  of  all  diagnostic  apparatus.  Also  of  real 
significance,  though  not  applicable  to  as  great  a  variety  of 

5  Lee,  Roger  I.,  and  Jones,  Lewis  Webster,  The  Fundamentals  of  Good  Med- 
ical Care,  Publications  of  the  Committee  on  the  Costs  of  Medical  Care,  No.  22, 
The  University  of  Chicago  Press,  Chicago,  1933,  pp.  47-77. 
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illnesses,  are  instruments  for  the  measurement  of  blood  pres- 
sure and  metabolism.  Blood  pressure  studies  were  first  made 
by  Stephen  Hales  in  1731,  and  in  1881  Von  Basch  devised  a 
piece  of  apparatus  whereby  blood  pressure  could  be  taken 
without  opening  a  vessel  of  the  patient.  But  equipment 
which  formed  the  basis  for  various  types  of  apparatus  now 
in  use  was  not  completed  until  the  end  of  the  nineteenth 
century.  The  apparatus  commonly  used  at  the  present  mo- 
ment consists  of  a  rubber  bag  encased  in  a  nonelastic  cuff 
and  connected  with  a  pressure  pump  and  manometer.  The 
bag  is  placed  around  the  arm  of  the  patient  and  the  pressure 
is  raised  until  the  pulse  at  the  wrist  disappears ;  then,  allowing 
a  slow  escape  of  air  from  the  bag  the  pressure  is  lowered  until 
the  pulse  is  felt  again  at  the  wrist.  By  this  means  the  physi- 
cian determines  the  high  point  (the  systolic  pressure)  and 
the  low  point  (the  diastolic  pressure) .  Measurement  of  blood 
pressure  occupies  a  routine  place  in  the  ordinary  physical 
examination.  It  may  then  be  considered  a  test  of  general 
well-being  as  well  as  an  indicator  of  disability  of  one  kind 
or  another. 

Metabolism.  The  metabolimeter,  on  the  other  hand,  is 
employed  when  occasion  arises,  with  the  sole  objective  of 
testing  for  disturbances  which  are  rather  closely  defined.  It 
is  used  to  measure  basal  metabolism,  that  is,  to  measure  the 
patient's  utilization  of  the  food  he  eats  and  the  oxygen  he 
breathes.  Studies  of  this  sort  were  made  for  some  time,  but 
it  was  not  until  1908  that  Benedict  and  others  devised  a 
simple  form  of  the  present  machine.  The  machine  tests  the 
amount  of  oxygen  consumed  by  the  patient  in  a  given  amount 
of  time.  The  patient  must  be  at  complete  rest.  His  nose  is 
closed  by  a  clip  and  he  breathes  oxygen  from  the  metabo- 
limeter. The  carbon  dioxide  he  exhales  is  absorbed  by  soda 
lime  in  the  apparatus.  The  fall  of  the  metabolimeter  chamber 
permits  the  measurement  of  the  amount  of  oxygen  used. 
The  rate  is  determined  by  calculations  involving  the  pa- 
tient's height,  weight,  and  body  surface  area. 

The  metabolimeter  is  of  particular  value  in  determining 
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disturbances  of  the  thyroid  gland.  When  this  gland  is  over- 
active, the  basal  metabolic  rate  is  high;  a  high  rate  may  in- 
dicate a  toxic  goiter.  When  the  gland  is  underactive,  the 
basal  metabolic  rate  is  low;  a  low  rate  may  indicate  myxe- 
dema. This  simple  measurement  of  the  activity  of  the  thyroid 
gland  is  of  assistance  to  many  persons.  A  man  or  a  woman 
whose  thyroid  gland  functions  too  little  is  apt  to  become  fat 
and  lethargic,  and  one  in  whom  it  is  overactive  may  grow 
thin  and  nervous  and  may  be  subject  to  incessant  palpita- 
tion. The  cure  has  become  comparatively  easy  to  effect  now 
that  the  disease  may  be  detected  in  an  early  stage. 

Other  Devices.  The  stethoscope,  the  electrocardiograph, 
roentgen  rays,  measurement  of  blood  pressure,  and  the 
metabolimeter  are  among  the  most  helpful  of  medical  appa- 
ratus. Still  they  are  but  a  few  of  the  many  instruments  used 
by  the  doctor  in  the  measuring  and  recording  of  disease. 
Such  familiar  objects  as  the  microscope  and  the  thermometer 
are  of  untold  value  in  this  sort  of  practice.  Other  devices, 
less  familiar,  are  widely  used.  The  electropoly graph,  as  re- 
cently perfected  by  Waud  of  London,  Ontario,  is  capable  of 
making  simultaneous  tracings  on  the  same  recording  surface 
of  any  two  of  the  following :  electrocardiogram,  heart  sounds, 
arterial  or  venus  pulse,  or  apex  beat.  The  plethsmograph 
measures  variations  in  the  size  of  parts  of  the  body  and  in 
blood  supply;  the  dermatherm  measures  skin  temperature; 
the  photometer  measures  night  blindness;  the  spirometer 
measures  the  air  taken  into  and  exhaled  from  the  lungs;  the 
audiometer  measures  hearing;  the  hemacytometer  is  used  in 
counting  blood  corpuscles;  and  the  oscillometer  is  used  to 
study  the  nature  and  degree  of  blood  flow  through  a  limb. 
Each  of  these  instruments  is  capable  of  making  a  particular 
observation  which  the  physician  could  not  even  attempt  to 
make  accurately  unaided  by  instruments. 

Instruments  Aiding  Vision.  In  addition  to  the  above  mech- 
anisms which  work  for  the  doctor,  there  are  mechanisms 
which  assist  the  doctor  by  increasing  his  powers  of  observa- 
tion.    These  consist  mostly  of  apparatus  which  aids  the 
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physician  to  obtain  vision  of  parts  of  the  body,  and  they  are 
more  or  less  similar  in  principle.  One  of  the  most  important 
of  this  group,  the  cystoscope,  is  a  tubular  instrument  for 
examining  the  interior  of  the  bladder.  The  apparatus  con- 
sists of  a  smooth  metal  tube  with  an  electric  light  attachment 
which  may  be  so  placed  in  the  body  as  to  illuminate  the  field 
of  vision  in  the  interior  of  the  bladder.  The  instrument  is 
introduced  through  the  bladder  and  clear  fluid  or  air  is  used 
to  distend  the  bladder  and  make  vision  possible.  The  procto- 
scope is  used  in  much  the  same  way  for  purposes  of  rectal 
examination.  The  bronchoscope,  an  instrument  consisting 
of  straight  rigid  tubes  of  tempered  brass  and  lighted  either 
by  means  of  a  bulb  in  the  handle  or  by  a  headlight  worn  by 
the  operator,  is  used  in  diagnosis  of  disease  in  the  air  and 
food  passages. 

Somewhat  more  complicated,  the  laryngoscope,  used  for 
examination  of  the  larynx,  is  composed  of  a  small  mirror  set 
upon  a  long  stem  at  an  angle  of  about  120  degrees  for  intro- 
duction into  the  back  of  the  patient's  throat.  For  purposes  of 
vision  a  source  of  light  is  set  close  to  the  observer's  eye — 
either  a  lamp  placed  by  the  patient's  head  in  such  a  way  that 
its  beam  is  reflected  by  a  mirror  attached  to  a  forehead-band 
or  spectacle  frame  worn  by  the  observer,  or  a  small  electric 
lamp  attached  to  the  observer's  forehead.  The  most  up-to- 
date  equipment  even  enables  the  direct  examination  of 
tissues. 

The  physician  also  uses  the  gastroscope,  a  device  which  is 
passed  down  the  esophagus  into  the  stomach  so  that  with  a 
prism  and  a  series  of  lenses  portions  of  the  stomach  wall  that 
fall  within  the  beam  of  light  at  the  lower  tip  can  be  inspected. 
Again,  the  oculist  uses  the  opthalmoscope,  which  permits 
accurate  study  of  the  interior  of  the  living  eye.  With  this 
he  is  able  to  recognize  changes  in  the  fundus  and  so  gain 
valuable  information  for  purposes  of  diagnosis. 

The  vast  importance  of  apparatus  which  has  been  perfected 
largely  with  the  aid  of  recent  technological  inventions  is 
apparent  in  view  of  the  summary  of  general  diagnostic  pro- 
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cedures  made  by  the  Committee  on  the  Costs  of  Medical 
Care.  "The  attention  given  to  the  different  organs  and  parts 
of  the  body  will  of  course  vary  according  to  the  case.  The 
examination  includes  palpation,  percussion  and  auscultation; 
requires  notation  of  temperature,  pulse,  respiration,  weight, 
blood  pressure,  general  appearance,  posture,  skin  texture 
and  color;  and  necessitates  a  close  inspection  of  the  parts  of 
the  body  in  which  the  patient  believes  the  symptoms  are 
located.  .  .  .  Fluoroscopic  and  radiographic  X-ray  exam- 
inations, electrocardiography,  cystoscopy,  and  many  other 
procedures  which  involve  the  use  of  instruments  of  precision 
and  in  many  cases  necessitate  the  services  of  specially  trained 
technicians  or  medical  specialists  are  used  in  good  diagnostic 
practice  whenever  they  are  needed  to  establish  or  confirm 
diagnosis."  6 

The  Treatment  of  Disease 

Therapeutic  Apparatus.  The  apparatus  which  is  so  valu- 
able to  the  accurate  diagnosis  of  disease  is,  however,  but  a 
part  of  the  contribution  technology  has  made  to  the  tools  of 
medicine.  Technological  advance  has  been  equally  instru- 
mental in  the  building  of  therapeutic  apparatus — that  which 
is  used  in  the  treatment  of  disease.  Machines  designed  to  fit 
specific  therapeutic  procedures  now  occupy  a  vital  place  in 
hospital  equipment.  They  are  used  by  the  physician  at  every 
turn:  to  administer  roentgen  rays  as  a  means  of  cure,  to  give 
radium  or  ultraviolet  treatment,  to  stimulate  the  circulation 
of  blood,  to  alleviate  illness  through  the  application  of  heat, 
to  administer  oxygen  and  artificial  respiration,  and  to  intro- 
duce liquids  into  or  drain  them  out  of  the  body  system.  It  is 
evident  from  the  wide  variety  of  uses  named  that  therapeutic 
devices  are  highly  specialized  in  character. 

X-Ray  Therapy.  The  X-ray,  previously  described  as  an 
instrument  of  diagnosis,  is  valuable,  too,  as  a  therapeutic 
agent.  It  is  capable  of  curing  diseases  because  it  can  be 
administered  in  such  a  way  as  to  destroy  diseased  cells.  The 

8  Lee  and  Jones,  op.  cit,  pp.  48-49. 
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physician  makes  use  of  roentgen  rays  by  subjecting  the  pa- 
tient who  is  suffering  from  a  tumor  or  other  abnormal  growth 
to  the  proper  amount  of  exposure.  Undesirable  cells  are  thus 
destroyed.     Fortunately,  surrounding  tissues  are  not  per- 


Recent  X-Ray  Apparatus — 400,000  Volts 


manently  harmed  by  such  treatment,  for  healthy  cells  are 
little  affected  by  that  amount  of  exposure  which  destroys 
diseased  cells.  The  X-ray  is  used  in  a  number  of  disease  con- 
ditions. Warts,  acne,  eczema,  and  other  forms  of  skin  diffi- 
culties arising  from  materials  handled  in  certain  types  of 
work  can  be  ameliorated  by  X-ray  therapy.    Thymus  gland 
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enlargement  is  often  reduced  in  this  way.  Toxic  goiters  are 
sometimes  similarly  handled.  Cancer,  ever  baffling  to  the 
physician,  is  treated  by  complete  removal  of  the  cancerous 
growth.  This  may  be  accomplished  by  means  of  surgery  or 
by  administration  of  roentgen  rays  or  of  radium.7 

Radiotherapy.  Treatment  by  radium,  generally  referred 
to  as  radiotherapy,  is  of  more  recent  origin  than  is  use  of  the 
X-ray.  Although  radium  was  discovered  in  1898,  radium 
therapy  was  not  introduced  until  1910.  It  has  become  in- 
creasingly significant  as  methods  of  application  have  been 
improved  upon;  but  the  scarcity  of  radium,  together  with 
the  elaborate  apparatus  and  special  technical  knowledge 
requisite  to  its  administration,  has  rendered  this  form  of 
treatment  fairly  inaccessible.  In  fact,  today  there  are  only 
about  322  grams  of  radium  available  in  all  American  hos- 
pitals combined.8  This  situation  may  be  alleviated  at  some 
future  date  as  a  result  of  experimental  work  now  being  under- 
taken in  the  production  of  artificially  radioactive  substances. 

The  gamma  rays  emitted  by  radium  are  extremely  effec- 
tive in  destroying  cancer  cells.  They  are  also  effective  in  the 
treatment  of  various  benign  tumors.  These  rays,  like  roent- 
gen rays,  are  capable  of  destroying  diseased  cells  without 
permanently  injuring  the  healthy  surrounding  tissues.  Ra- 
dium is  administered  in  a  number  of  ways.  When  inserted 
inter stitially,  that  is  within  the  tissues,  it  is  given  by  means 
of  steel,  gold,  or  platinum  needles.  Plaques,  packs,  or  bombs 
are  used  for  external  application.  Tubes  are  used  for  ir- 
radiating cavities  such  as  the  nose. 

Sun  Ray  Treatment  Heliotherapy,  the  exposure  of  the 
body  to  the  direct  rays  of  the  sun  or  to  the  rays  given  off  by 
lamps  made  to  produce  artificial  sunlight  or  light  from  some 
special  region  of  the  spectrum,  is  much  talked  of  today.  Al- 
though some  experts  believe  that  the  usefulness  of  this  form 
of  treatment  is  "somewhat  overrated,"  they  agree  that  it  is 

7  Van  Allen,  H.  W.,  "X-Rays  and  Radium  in  Medicine,"  Hygeia,  XV  (1937), 
pp.  835-38. 

8  Riesman,  op.  cit.,  p.  83. 
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of  value  in  the  treatment  of  rickets,  chronic  sepsis,  tubercu- 
losis, and  some  skin  disorders.9 

Circulation  of  Blood.  Apparatus  designed  to  stimulate 
artificially  blood  circulation  to  an  extremity  is  far  removed 
from  that  which  treats  the  patient  by  exuding  rays.  Two 
methods  are  outstanding,  One,  intermittent  venous  occlu- 
sion, works  by  means  of  a  simple  pneumatic  cuff  which  is 
attached  to  that  section  of  the  extremity  situated  toward  the 
center  of  the  body.  The  blood  flow  of  the  patient  is  ob- 
structed at  this  point  and  a  congestion  is  produced.  The 
cuff  is  then  supplied  with  air  by  a  motor-driven  pump,  and 
once  it  has  been  filled  it  is  alternately  deflated  and  then  again 
inflated.  Increased  arterial  flow  to  the  extremity  occurs  dur- 
ing that  period  when  the  air  pressure  within  the  cuff  is  re- 
leased. The  second  method  of  artificially  stimulating  blood 
circulation — known  as  pavaex — was  popularly  used  for  many 
years  some  time  back,  was  discarded  and  then  at  a  later  date 
revived.  Pavaex  applies  alternating  negative  and  positive 
pressure  to  an  extremity  which  is  enclosed  within  a  glass  or 
cellulose  acetate  boot.  When  an  area  of  lowered  pressure  is 
created  around  the  extremity,  additional  blood  is  sucked  into 
it.10 

Heat  Therapy.  The  importance  of  heat  in  the  treatment  of 
disease  has  long  been  recognized,  but  mechanical  devices  to 
raise  the  body  temperature  are  of  relatively  recent  origin. 
Phillipps  is  considered  the  "originator  of  hyperpyrexia  by 
physical  agents,"  for  in  1883  he  demonstrated  and  reported 
that  the  body  temperature  could  be  raised  to  103  degrees 
by  hot  baths.  Since  that  time  mechanical  means  have  been 
devised  for  raising  the  body  temperature.  The  most  common 
of  these  are  air-conditioned  luminous  heat  cabinets,  air- 
conditioned  cabinets  used  in  conjunction  with  short  wave 
diathermy,  electric  blankets,  and  zipper  bags  or  blankets 
used  with  short  wave  diathermy.    By  means  of  such  equip- 

9  Lee  and  Jones,  op.  cit.,  p.  62. 

10  Collens,  W.  S.  and  Wilensky,  N.  D.,  "An  Apparatus  for  the  Production  of 
Intermittent  Venous  Compression  in  the  Treatment  of  Peripheral  Vascular 
Disease,"  American  Heart  Journal,  XI  (1936),  pp.  721-22. 
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ment,  the  body  temperature  can  be  raised  to  105-107  degrees 
and  it  can  be  maintained  at  that  level  for  from  two  to  five 
hours.  Artificial  fever  therapy  is  used  chiefly  in  gonorrhea, 
syphilis,  chorea,  and  rheumatoid  arthritis. 

Heat  is  applied  to  body  tissues  in  quite  another  way  under 
the  new  Elliott  apparatus,  which  provides  for  a  rubber  bag 
that  can  be  distended  and  introduced  into  the  vagina,  the 
nose,  or  the  rectum.  Water  is  circulated  through  the  bag  at 
a  controlled  temperature.  In  this  instance,  then,  the  body  is 
heated  from  within  rather  than  from  without.  Another  type 
of  heating  found  quite  helpful  in  certain  disease  conditions  of 
adults  is  known  as  diathermy,  meaning,  "to  heat  through." 
This  is  accomplished  by  allowing  an  electric  current  to  flow 
through  two  plates  which  are  placed  on  opposite  sides  of  the 
body  or  of  the  joint  to  be  treated.  Diathermy  is  advanta- 
geous because  of  its  penetrating  powers.  It  is  used  to  improve 
local  circulation  and  has  been  found  invaluable  in  many  types 
of  joint  diseases. 

Heat  is  a  delicate  therapeutic  device.  As  applied  to  the 
incubator  for  premature  infants  it  has  prolonged  many  lives. 
It  is  the  function  of  the  incubator  to  keep  the  infant  warm 
and  surrounded  by  an  even  temperature.  The  first  model 
was  described  by  Denuce  in  1857  and  consisted  of  a  double- 
walled  tub  which  was  to  be  filled  with  warm  water  at  inter- 
vals. The  Hess  type  now  in  general  use  consists  of  an  elec- 
trically heated  water-jacket  bed.  In  recent  years  oxygen 
units  have  been  constructed  for  use  with  the  incubator. 

Artificial  Respiration.  Apparatus  for  administering  oxygen 
and  for  stimulating  artificial  respiration  has  only  of  late  been 
satisfactorily  mechanized,  although  oxygen  has  been  ad- 
ministered for  some  time.  Oxygen  is  a  well-known  thera- 
peutic device  today,  one  which  is  frequently  used  in  the 
treatment  of  pneumonia.  The  oxygen  tent,  once  a  startling 
innovation,  has  of  recent  years,  however,  been  less  publicized 
than  the  iron  lung,  as  it  is  commonly  known. 

The  type  of  artificial  respirator  (iron  lung)  now  utilized 
is  largely  the  invention  of  Thunberg  and  Eisenberger,  who 
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worked  abroad,  and  of  Drinker,  who  worked  in  the  United 
States  during  the  twenties.  The  Drinker  type  of  apparatus 
is  most  commonly  employed  in  America.  It  consists  of  a 
metal  tank  which  is  sealed  at  one  end  and  in  which  the  pa- 
tient is  placed,  his  head  protruding  through  a  rubber  collar 
attached  at  the  open  end  of  the  tank.  The  atmosphere  within 
the  tank  is  placed  under  first  positive  and  then  negative 
pressure  by  means  of  an  electrically  operated  pump,  thus 
inducing  inspiration  and  expiration.  When  a  spirometer  is 
attached  to  the  tank  graphic  records  can  be  made  of  the  pa- 
tient's breathing.  By  this  means  his  ability  to  breathe  with- 
out assistance  can  be  determined.11 

The  iron  lung  is  particularly  applicable  to  treatment  of 
infantile  paralysis  victims.  When  air  is  rhythmically  pumped 
into  and  out  of  the  chamber  of  the  tank,  the  compression  and 
decompression  of  air  within  the  chamber  induces  paralyzed 
muscles  of  the  chest  to  heave.  In  this  way  the  iron  lung  acts 
as  a  sort  of  external  respiratory  system  for  a  chest  with  dead 
muscles  but  with  lungs  still  alive.  In  the  fall  of  1939  the 
General  Tire  and  Rubber  Company  of  Akron,  Ohio,  an- 
nounced the  perfection  of  a  new  type  of  iron  lung,  one  which 
is  far  superior  to  the  Drinker  type  in  that  it  is  smaller  and 
less  cumbersome.  Rather  than  encasing  the  entire  body  in  a 
tank,  this  type  of  iron  lung  snaps  on  to  the  chest.  It  is  held 
in  position  by  a  back  strap  and  the  patient  can  sit  up  in 
bed  or  even  in  a  chair  while  using  it.  This  invention  is 
highly  desirable  in  that  it  not  only  enables  the  patient  to 
move  about  and  attain  a  certain  degree  of  comfort,  but  also 
leaves  other  parts  of  the  body  free  to  be  treated  separately 
as  required.12 

Instruments  of  Injection.  One  final  group  of  therapeutic 
instruments  consists  of  apparatus  utilized  to  inject  sub- 
stances, usually  fluids,  into  the  body  or  to  withdraw  them 
from  the  body.    Blood  transfusions  were  performed  as  early 

11  Drinker,  Philip,  and  Shaw,  Louis  A.,  "An  Apparatus  for  the  Prolonged 
Administration  of  Artificial  Respiration,  I.  A  Design  for  Adults  and  Chil- 
dren," Journal  of  Clinical  Investigation,  VII  (1929),  pp.  229-47. 

12  The  New  York  Times,  October  22,  1939. 
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as  the  latter  part  of  the  seventeenth  century,  but  because 
they  were  not  always  successful  they  fell  into  disuse  for  a 
period  of  nearly  two  hundred  years.  This  form  of  treatment 
has  recently  been  perfected  and  there  are  now  approximately 
one  hundred  different  types  of  blood  transfusion  apparatus 
in  use. 

Transfusion  is  one  of  the  most  practiced  hospital  pro- 
cedures today.  It  is  used  in  the  treatment  of  many  diseases: 
in  the  injection  of  blood  after  a  hemorrhage,  in  conditions  of 
shock,  in  acute  infectious  diseases,  in  anemia  of  certain  types, 
and  in  caring  for  a  patient  before  or  after  an  operation.  A 
prime  requisite  for  successful  therapy  is,  of  course,  that  the 
blood  of  the  donor  match  as  closely  as  possible  the  blood  of 
the  recipient.  Four  main  types  of  human  blood  have  been 
established,  and  donors  are  usually  provided  for  each  type.13 

Other  fluids  are  injected  into  the  body  by  means  of  appro- 
priate instruments.  Hypodermoclysis  (fluid  under  the  skin) 
is  used  to  administer  large  quantities  of  fluid  in  cases  of  shock 
and  hemorrhage.  Venoclysis  is  used  for  the  injection  of 
drugs  and  even  to  provide  bodily  nutrition  like  glucose  and 
saline  solutions.  Apparatus  of  this  kind  is  known  as  infusion 
apparatus;  by  its  means  fluids  are  introduced  into  the  vein. 

Directly  opposite  to  the  function  of  injection  apparatus  is 
that  of  the  syringe  to  draw  off  fluid  through  a  puncture  at  the 
lower  extremity  of  the  back  or  through  some  other  cavity  of 
the  body.  Similarly,  the  stomach  pump  is  administered  to 
withdraw  the  contents  of  the  stomach.  This  operation  is 
performed  for  purposes  of  examination,  and  also  to  relieve 
the  patient  of  poisonous  material.  Apparatus  has  even  been 
devised  during  the  last  few  years  whereby  continuous  suc- 
tion may  be  accomplished. 

The  Doctor  and  Machines.  Both  in  treatment  and  in  diag- 
nosis the  physician  of  today  is  far  in  advance  of  the  doctor 
of  fifty  years  ago.  The  contribution  which  technologic  in- 
vention has  made  to  his  profession  is  outstanding,  a  contribu- 
tion which  continues  to  play  a  major  role  in  medical  science. 

13  Riesman,  op.  cit.,  pp.  64-68. 
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New  apparatus  is  constantly  being  perfected.  Each  day 
brings  news  of  other  possibilities.  For  example,  the  applica- 
tion of  the  electric  eye,  already  described  as  so  vital  to  in- 
dustry, has  been  extended  into  the  field  of  medicine.  "A 
medical  electric  eye  which  can  '  see '  death  approaching,  giv- 
ing surgeons  and  anesthetists  a  warning  signal  that  may  allow 
a  vital  extra  moment  in  which  to  save  the  life  of  a  patient 
is  now  being  perfected.  This  instrument  consists  of  a  highly 
sensitive  photoelectric  cell,  adjusted  to  observe  minute 
changes  in  color  of  the  blood  below  the  skin.  When  the 
mechanism  indicates  that  pallor  has  reached  a  given  point, 
oxygen  may  be  administered,  thus  perhaps  saving  the  life 
of  a  patient.  This  instrument  is  so  valuable  because  the 
slightest  diminution  of  oxygen  in  the  blood  stream,  accom- 
panied by  a  darkening  of  the  normal  blood-red  of  life  to  the 
ominous  darker  red  of  death,  is  observed  far  sooner  by  the 
watchful  photoelectric  cell  than  by  the  human  eye.14  And 
so  do  science  and  technology  assist  the  doctor.15 
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CHAPTER  Vll 
THE  INDUSTRIALIST 

Changing  Patterns 

Economic  Effects.  It  is  impressive  to  visit  a  large  indus- 
trial plant.  Whether  in  a  steel  mill,  an  automobile  factory,  a 
packing  house,  or  a  printing  press,  the  visitor  stands  in  awe 
at  the  precision  with  which  machinery  functions.  On  and  on 
run  the  conveyor  belts,  backwards  and  forwards  go  the 
rollers,  up  and  down  the  stampers.  The  rhythm  of  work 
beats  as  a  metronome  of  production.  If  the  observer  has  any 
imagination  he  will  do  more  than  see  the  operation  of  the 
factory.  He  will  wonder  about  the  results  of  all  this  activity, 
and  he  will  concern  himself  with  the  problems  arising.  He 
may  even  for  the  moment  imagine  himself  in  the  shoes  of  the 
man  at  the  top,  facing  the  situations  which  the  industrialist 
must  invariably  meet. 

The  technological  base  of  modern  manufacture  has  been 
outlined  in  Chapter  II.  Generally  speaking,  the  economic 
effects  of  technological  advance  in  manufacturing  processes 
touch  multiple  phases  of  life.  More  directly,  the  impact  of 
technology  leads  to  a  redistribution  of  costs  and  methods  of 
production.  This  may  bring  a  readjustment  of  working  con- 
ditions and  requirements,  a  saving  of  labor  or  of  capital,  a 
cheapening  or  perfecting  of  the  goods  produced — or  it  may 
even  bring  the  creation  of  quite  a  new  commodity.  These 
modifications  are  of  primary  concern  to  the  industrialist, 
although  they  are  also  of  vital  interest  to  labor  and  the  con- 
sumer. Some  inventions  in  production  result  in  a  combina- 
tion of  all  of  the  above  effects ;  others  initiate  only  one  or  two 
of  the  innovations  mentioned. 

The  industrialist  is  swayed  by  the  whirl  of  machine  proc- 
esses. In  a  sense  it  is  he  who  directs  their  motions;  in  a  sense 
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it  is  they  who  determine  his  actions.  True,  he  may  decide 
whether  or  not  to  introduce  a  new  process  in  his  plant, 
whether  or  not  to  invest  in  expensive  machinery ;  but  he  can 
seldom  control  the  entire  sequence  of  developments  which 
come  as  an  outgrowth  of  change  in  productive  technique. 
In  the  main,  however,  the  manufacturer  may  visualize  cer- 
tain social  and  economic  conditions  which  emerge  from  the 
impact  of  technology : 

1.  A  tendency  for  the  scale  of  equipment,  and  therefore  of  op- 
eration, to  become  larger  and  larger;  this  usually  leads  to  a 
decrease  in  capital  outlay  per  unit  of  productive  capacity. 

2.  New  emphasis  upon  the  managerial  aspects  of  production  in 
the  attempt  to  increase  all-around  efficiency  as  well  as  to  in- 
crease the  productivity  per  worker. 

3.  A  more  uniform  and  perfect  product. 

4.  Development  of  new  products  and  of  whole  new  industries  as 
a  result  of  the  invention  of  improved  techniques  in  the  han- 
dling of  materials,  in  the  use  of  waste,  in  the  manufacture  of 
by-products,  and  in  the  making  of  new  materials. 

5.  The  phenomenon  "capital  obsolescence." 

6.  Waste  in  production. 

Large-Scale  Enterprise 

Concentration  in  Industry.  The  most  casual  observer  today 
recognizes  the  trend  towards  a  centralization  of  productive 
factors.  From  its  very  inception  the  modern  machine  world 
has  had  a  concentrative  effect  upon  the  structure  of  economy. 
As  machines  have  increased  in  size  and  in  number,  organiza- 
tion has  arisen  to  match  the  strides  of  technology.  Technol- 
ogy itself  has  brought  about  the  technical  wherewithal  for 
mass  production.  Finance  has  altered  its  tempo  accordingly. 
The  maintenance  of  mass  production  for  a  mass  market  re- 
quires an  amazing  accumulation  of  capital  equipment  and  of 
working  capital.  Because  of  this  the  financial  mechanism  of 
saving  and  of  investment  has  taken  on  new  and  profound 
meaning.  The  savings  of  the  many — an  individual  here, 
another  there — are  pooled  for  use.  They  are  lent  to  the 
business  man  who  is  engaged  in  building  the  foundations  of 
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enterprise.  With  the  passage  of  time,  what  formerly  was  a 
handful  of  small  and  independent  concerns  becomes  closely 
knit  into  one  or  a  few  going  organizations  which,  if  all  goes 
well,  expand  in  size.  This  tendency,  so  prevalent  since  the 
beginning  of  the  Industrial  Revolution  in  America,  has  in 
recent  decades  shown  itself  in  a  striking  manner.  The  big 
corporation  is  perhaps  its  supreme  manifestation. 

According  to  the  data  of  Berle  and  Means,  gross  assets  of 
the  200  largest  nonfinancial  corporations  in  the  United  States 
rose  from  26,063  million  dollars  in  1909  to  43,718  million  in 
1919  and  to  81,074  million  in  1929.  *  Not  even  the  onset  of 
business  depression  retarded  this  impetus.  The  latest  revised 
figures  show  that  while  assets  of  these  corporations  con- 
stituted 49.4  per  cent  of  the  total  assets  of  all  nonfinancial 
corporations  in  1929,  by  1933  this  percentage  had  risen  to  57. 

New  Equipment.  The  big  corporation  is  but  one  manifesta- 
tion of  the  tendency  toward  large-scale  enterprises;  with  it 
has  come  the  expansion  of  the  factory  unit.  Improvements 
in  particular  types  of  factory  equipment  frequently  have  the 
effect  of  increasing  both  efficiency  of  operation  and  plant 
capacity.  For  this  reason  conveyors  are  largely  identified 
with  heavy  industries,  as  are  regulating  devices  and  auto- 
matic controls.  Obviously,  the  larger  the  amounts  of  material 
handled,  the  more  beneficial  the  introduction  of  expensive 
machinery  whose  function  it  is  to  move,  measure,  record,  or 
control  the  operation  of  great  quantities  of  materials.  In 
fact,  were  it  not  for  the  perfection  of  devices  of  this  sort, 
certain  large-scale  equipment — so  mammoth  as  to  be  beyond 
the  reach  of  manual  control — could  not  render  the  service  it 
is  rendering  today.  Changes  in  machine  construction  have 
likewise  fostered  the  increased  scale  of  factory  equipment. 
The  use  of  high-speed  tools  calls  for  a  heavier  type  of  ma- 
chinery. Automatic  operations  in  the  actual  construction  of 
machinery  make  it  possible  to  meet  these  demands. 

Accompanying  this  move  towards  the  erection  of  large - 

1  Berle,  Adolph  A.,  Jr.,  and  Means,  Gardiner  C,  The  Modern  Corporation 
and  Private  Property,  The  Macmillan  Company,  New  York,  1933,  p.  36. 
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Table  5. — Proportion  of  Assets  of  All  Nonfinancial 

Corporations  Held  by  200  Largest  Nonfinancial 

Corporations,  1929-1933  * 

(Money  figures  in  millions  of  dollars) 


Assels 

1929 

1930 

1931 

1932 

1933 

Total  Assets  a 
200  largest  nonfinancial  corporations .  . 
All  other  nonfinancial  corporations.  .  . 

98,597 
100,832 

107,073 
91,258 

101,662 
76,766 

96,690 
77,560 

95,617 
72,104 

Total  nonfinancial  corporations .  . 
Concentration    ratio:    200    largest    to 
all   nonfinancial   corporations    (per- 
centage)   

199,429 
49.4 

198,331 
54.0 

178,428 
57.0 

174,250 
55.5 

167,721 
57.0 

Total  Assets  Less  Taxable 
Investments  b 
200  largest  nonfinancial  corporations .  . 
All  other  nonfinancial  corporations.  .  . 

84,809 
92,195 

91,364 
76,846 

85,169 
68,175 

79,916 
65,973 

77,863 
64,125 

Total  nonfinancial  corporations.  . 
Concentration    ratio:    200    largest    to 
all    nonfinancial   corporations    (per- 
centage)   

177,004 
47.9 

168,210 
54.3 

153,344 
55.5 

145,889 
54.8 

141,988 
54.8 

Land,  Buildings,  and  Equipment  Less 

Depreciation  and  Inventories 
200  largest  nonfinancial  corporations .  . 

63,954 
57,989 

c 

c 

c 

63,816 
43,168 

All  other  nonfinancial  corporations .  .  . 

Total  nonfinancial  corporations.  . 
Concentration    ratio:    200    largest    to 
all   nonfinancial   corporations    (per- 
centage)   

121,943 
52.4 

106,984 
59.7 

Land,  Buildings,  and  Equipment 
Less  Depreciation  d 
200  largest  nonfinancial  corporations .  . 
All  other  nonfinancial  corporations .  .  . 

58,351 
42,278 

62,709 
41,628 

62,658 
36,368 

60,540 
35,404 

59,949 
33,407 

Total  nonfinancial  corporations.  . 
Concentration    ratio:    200    largest    to 
all   nonfinancial   corporations    (per- 
centage)   

100,629 
58.0 

104,337 
60.1 

99,026 
63.3 

95,944 
63.1 

93,356 
64.2 

(a)   Involves  intercorporate  duplication. 
(6)    Slight  intercorporate  duplication. 

(c)  Inventories  not  available  for  1930-1932  because  of  inadequate  data  for  inter- 
polation. 

(d)  No  intercorporate  duplication. 

scale  plant  equipment  has  been  that  towards  the  introduction 
of  individualized  flexible  and  multiple-purpose  equipment. 
Thus,  for  example,  trucks  and  tractors  are  now  run  in  place 
of  the  old-time  industrial  railroad,  and  in  many  factories  the 

*  The  Structure  of  the  American  Economy,  Part  I,  National  Resources  Com- 
mittee Publication,  U.  S.  Government  Printing  Office,  Washington,  D.  C,  June 
1939,  p.  107. 
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individual  drive  with  a  motor  for  each  machine  is  being  used 
in  place  of  the  older  form  of  electric  group  drive.  In  rayon 
plants  there  are  spinning  frames  on  which  each  spindle  is 
driven  by  its  own  motor.  Electric  motors  are  also  built  into 
machine  tools  in  such  a  way  that,  for  instance,  the  parts  of 
complex  lathes  are  equipped  with  individual  motors. 

Industrial  architecture  has  followed  a  somewhat  similar 
pattern.  It  was  formerly  necessary  to  reach  each  gauge, 
thermometer,  or  flow  meter  of  a  plant  separately  by  walking 
from  one  unit  of  production  to  the  other.  Because  of  this 
it  was  customary  to  house  the  whole  equipment.  But  gauges, 
thermometers,  and  flow  meters  now  register  automatically. 
They  may  be  read  simultaneously  from  a  single  control  panel, 
and  may  be  adjusted  by  means  of  remote  actuating  devices. 
Considerable  equipment  can  be  left  outside  of  the  main 
building  structure  and  may  even  be  distributed  over  dis- 
tant sections  of  the  country.2 

Economy.  Savings  and  improvements  coming  as  a  result 
of  the  adoption  of  super-machinery  have  more  than  compen- 
sated for  loss  and  inconvenience  due  to  breakdowns  in  the 
productive  process.  This  is  especially  true  in  the  case  of  in- 
dustrial instruments,  where  savings  have  been  greater  than 
the  expense  of  substituting  automatic  for  hand  controls. 
There  are  countless  instances  of  similar  economies.  The  re- 
placement of  outmoded  friction  bearings  by  newly  devised 
roller  bearings  has  meant  increased  speed  of  operation, 
greater  durability  of  machinery,  and  a  reduction  in  total 
power  requirements  necessary  to  drive  the  machinery.  The 
adoption  of  welding  in  preference  to  the  casting  of  special 
cores  and  patterns  is  in  itself  said  to  accomplish  a  saving  of 
from  12  to  29  per  cent.3 

Costs  have  been  reduced  considerably  through  the  large- 
scale  generation  of  steam  power,  for  unit  costs  in  operating 

2  Howe,  Harrison  E.,  "Chemical  Industries,"  in  Technological  Trends  and 
National  Policy,  U.  S.  Government  Printing  Office,  Washington,  D.  C, 
June  1937,  p.  294. 

3  Effects  of  Technological  Developments  upon  Capital  Formation,  Works 
Progress  Administration,  Philadelphia,  March  1939,  pp.  3-9. 
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boilers  vary  with  boiler  capacity;  unit  costs  for  boilers  with 
a  capacity  of  1,000,000  pounds  of  steam  per  hour  are  less 
than  half  those  for  boilers  with  a  capacity  of  100,000  pounds 
of  steam  per  hour.  As  a  result,  since  1900  steam  power  plants 
erected  have  increased  thirtyfold  in  average  rated  capacity.4 

Beyond  this,  there  has,  since  1929,  been  a  rising  tendency 
towards  the  utilization  of  electric  power  in  preference  to 
steam  power.  That  finite  precision  so  necessary  to  the  opera- 
tion of  new  machinery  can  better  be  realized  with  electricity 
than  with  steam.  In  1937  one-third  more  electricity  was 
utilized  than  was  utilized  in  1927 — though  of  course  this  rise 
may  partly  be  accounted  for  by  diversion  to  air  conditioning 
and  other  household  uses.  In  the  case  of  electricity,  as  with 
steam  power,  increased  capacities  of  generating  plants  bring 
significant  economies.  "The  recorded  rise  in  output  of  elec- 
tric power  was  accompanied  by  a  50  per  cent  increase  in  labor 
productivity  in  the  electric  light  and  power  industry.  These 
increases  took  place  without  even  remotely  comparable  in- 
creases in  capital  outlay."  5 

There  was  a  time  when  the  manufacturer  had,  so  to  speak, 
to  start  from  scratch.  He  had  to  buy  land,  to  build  a  factory, 
to  install  equipment.  As  the  years  progressed,  however,  he 
had  fewer  of  these  large  fundamental  expenditures  to  make ; 
still  he  found,  not  infrequently,  that  his  machinery  was  out 
of  date,  so  he  replaced  it  with  more  modern  mechanisms — 
and  at  considerable  expense.  Today  it  would  seem  that  a 
new  stage  has  been  partly  reached.  Many  manufacturers 
have  within  their  plants  a  large  part  of  the  necessary  equip- 
ment. Even  the  capacity  at  which  they  are  able  to  gear 
production  is  ample  to  satisfy  demand.  In  order  to  maintain 
the  pace  set  by  technology  they  have,  at  times,  merely  to 
substitute  new  processes  and  controls.  As  a  result  of  this 
condition,  David  Weintraub,  for  many  years  engaged  in  re- 
search in  the  field  of  industry,  believes  that  in  recent  years 

4  Summary  of  Findings  to  Date,  Works  Progress  Administration,  Philadel- 
phia, March  1938,  pp.  8-12. 

6  Effects  of  Technological  Developments  upon  Capital  Formation,  op.  cit.,  p.  7. 


THE    INDUSTRIALIST  145 

"the  trend  toward  larger-capacity  units  was  accompanied  by 
decreases  in  equipment  expenditures  per  unit  of  capac- 
ity," .  .  .  and  that  "there  have  been  developments  in 
machine  construction  which  serve  to  reduce  the  cost  of  ma- 
chinery, to  increase  its  productivity,  to  extend  its  life,  and 
thus  to  bring  about  a  decrease  in  capital  outlays  per  unit  of 
productive  capacity."  6 

Management 

Supervision  of  Men  and  Machinery.  Personnel  men  and 
efficiency  experts  are  requisite  to  the  functioning  of  any 
large  industry  today.  They  have  gained  recognition  because 
of  the  attention  which  they  are  able  to  pay  to  the  details  of 
organization.  It  is  they  who  see  that  men  are  well  suited  to 
their  jobs,  that  work  is  being  performed  with  the  least 
amount  of  superfluous  motion;  it  is  they  who  evaluate  the 
efficacy  of  machinery,  who  attend  to  the  best  possible  ar- 
rangement of  equipment,  who  superintend  the  flow  of  work 
from  one  department  to  another.  So  significant  have  the 
functions  of  personnel  men  and  efficiency  experts  become 
that  training  and  industrial  experience  are  prerequisite  to 
their  profession.  They  must  not  only  be  well  informed  about 
the  workings  of  a  wide  variety  of  manufacturing  concerns, 
but  also  thoroughly  acquainted  with  the  workings  of  the 
particular  plants  which  they  superintend. 

The  Personnel  Man.  The  personnel  man  is  primarily  con- 
cerned with  workers  in  a  factory.  He  is  usually  in  charge  of 
the  actual  hiring  and  firing  as  well  as  of  the  promotion  or  the 
reallocation  of  employees.  In  order  to  do  this  he  must  first 
be  familiar  with  the  requirements  of  every  job  in  the  factory. 
He  must  then  be  familiar  with  the  psychological  and  physical 
attributes  necessary  to  the  performance  of  each  job.  He 
may  give  new  applicants  psychological  tests  in  order  to  as- 
certain their  capabilities.  He  may  speak  with  them  of  their 
past  experience  and  of  their  future  aims  in  life.  Once  they 
are  at  work  he  usually  watches  them  to  see  that  they  are 

6  Ibid.,  pp.  3,  9. 
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content;  and  when  he  notices  dissatisfaction  or  a  note  of 
despair,  he  seeks  to  find  the  cause  for  such  an  attitude,  then 
to  remedy  it. 

The  Efficiency  Expert.  The  efficiency  expert  studies  records 
of  output  within  the  industry.  He  measures  individual,  sec- 
tional, and  even  collective  performance.  He  compares  pres- 
ent with  past  rates  of  production.  He  weighs  the  introduction 
of  new  equipment.  He  watches  costs  of  production  and 
profit  or  loss  accruing  to  old  or  to  new  apparatus.  He  con- 
siders current  demand  for  the  finished  product  and  the  ability 
of  the  concern  to  meet  this  demand. 

Production  may  be  reorganized  in  such  a  way  as  to  in- 
crease productivity  given  only  the  machinery  and  workers 
at  hand.  That  has  been  done  in  the  cotton  garment  industry, 
in  the  automobile  industry,  and  in  the  mineral  industries — 
and  with  marked  success.  Reorganization  of  this  kind  may 
be  assigned  to  the  efficiency  expert.  It  may  also  be  his  duty 
to  mechanize  an  entire  plant,  or  perhaps  one  division  of  the 
plant.  He  is  then  likely  to  recommend  the  introduction  of 
conveying  devices  or  of  automatic  controlling  and  recording 
instruments.  Sometimes  he  must  scrap  old  equipment  and 
replace  it  with  new.  Before  actually  investing  in  new  equip- 
ment, however,  he  generally  analyzes  the  use  made  of  ma- 
chinery already  contained  within  the  plant.  He  may  find 
that  present  equipment  is  not  being  utilized  to  its  fullest 
capacity  and  so  set  out  to  make  changes  in  order  that  this 
be  realized.  Then  again  he  may  find  it  absolutely  necessary 
to  take  steps  toward  modernization. 

"There  has  also  been  a  general  tendency  toward  the  installa- 
tion of  a  variety  of  types  of  equipment  designed  to  improve  the 
utilization  of  existing  plant  facilities  through  the  installation  of 
attachments  for  making  machine  operations  more  efficient  and 
more  flexible.  Such  equipment  is  auxiliary  to  established  produc- 
tion processes  and  requires  small  capital  outlays  relative  to  the 
economies  achieved.  Savings  of  capital  are  particularly  marked 
when  the  increased  capacity  resulting  from  the  installation  of 
this  equipment  is  sufficient  to  meet  demands  for  increased  pro- 
duction.  Equipment  of  this  type  is,  however,  also  frequently  in- 
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troduced  during  periods  of  low  production  levels  when  unit-cost 
reductions  and  economies  in  labor  utilization  are  the  primary  ob- 
jectives. The  economies  in  the  use  of  capital  may  then  be  de- 
ferred to  a  subsequent  period  of  increased  production  when  the 
consequent  increase  in  capacity  may  be  utilized."7 

It  is  left  to  the  efficiency  expert  also  to  discover  the  instru- 
mentation of  possible  economies  in  usage  of  raw  materials  or 
of  by-products.  He  may,  for  instance,  compare  the  costs  of 
electrical  as  versus  steam  power;  or  he  may  seek  ways  for 
increasing  the  efficiency  with  which  industrial  fuel  is  con- 
sumed. 

"Fuel  savings  have  been  achieved  by  the  recovery  and  use  of 
byproduct  fuels  formerly  wasted,  such  as  coke-oven,  blast- 
furnace, or  refinery  gases;  by  the  use  of  devices  for  retrieving 
the  heat  formerly  lost  in  stack  gases  or  hot  products  and  using 
it  for  preheating  raw  materials  and  air  for  combustion  or  for 
generating  steam;  by  reductions  in  heat  and  power  require- 
ments through  adoption  of  speedier  and  more  continuous  meth- 
ods of  manufacture;  by  the  prevention  of  heat  losses  through 
insulation,  seals  against  cold-air  leakage,  and  by  other  devices; 
by  improved  techniques  for  more  efficient  transfer  of  heat  and 
power ;  by  more  efficient  generation  of  power  through  the  use  of 
the  '  topping '  technique ;  and  by  the  improvement  of  operating 
conditions  with  the  wider  use  of  control  instruments.  A  mere 
listing  of  the  methods  adopted  indicates  that  the  capital  outlays 
involved  must  have  been  small  relative  to  the  savings  achieved." 8 

Any  sort  of  inside  acquaintanceship  with  industry  will  re- 
veal that  the  engineering  mind  is  more  and  more  coming  to 
dominate  the  scene.  The  industrialist  consults  experts  at 
every  turn  of  the  road.  He  undoubtedly  consults  them  before 
setting  up  his  plant;  and  once  the  plant  is  in  running  order, 
he  is  likely  to  follow  their  directions  with  regard  to  improve- 
ments or  changes.  From  day  to  day  he  considers  the  charts, 
blueprints,  and  plans  presented  to  him  by  technicians  in  his 
employ.  The  tremendous  importance  attached  to  the  de- 
velopment of  rational  engineering  design  has  already  been 
stressed  with  relation  to  the  construction  industry.    Parallel 

7  Ibid.,  p.  14.  8  Ibid.,  pp.  15-16. 
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developments  have  taken  place  in  almost  every  line  of  busi- 
ness enterprise  wherein  there  is  concern  with  physical  prop- 
erties. The  engineer  has  become  the  backbone  of  modern 
industry. 

Productivity.  Together,  the  personnel  man  and  the  effi- 
ciency expert  promote  plant  productivity.  This  may  be  re- 
solved into  the  productivity  of  capital  equipment  and  the 
productivity  of  labor,  although  obviously  the  two  are  sepa- 
rable by  only  a  fine  line.  It  is  generally  true  that  the  intro- 
duction of  complex  and  highly  specialized  equipment  tends 
to  lessen  the  need  for  manual  services.  The  expert  must 
evaluate  that  point  at  which  greater  profit  is  accrued  by  the 
use  of  machinery,  that  point  where  it  is  best  to  continue  the 
performance  of  hand  operations. 

The  amount  of  investment  in  measuring  and  controlling 
devices  during  the  past  two  decades  is  of  particular  note. 

"For  each  $1,000  invested  in  industrial  machinery  in  1921,  ap- 
proximately $5  went  into  the  production  of  instruments ;  by  1929 
the  ratio  had  increased  to  $10.  Then  as  the  depression  set  in 
and  the  production  of  all  equipment,  including  instruments,  de- 
clined, the  proportion  of  instruments  to  the  total  continued  to 
grow,  and  the  ratio  advanced  to  $15  per  $1,000  in  1934."  9 

It  would  seem  that  even  during  periods  of  business  recession 
it  is  profitable  to  introduce  machinery  in  order  to  cut  down 
the  costs  of  labor. 

If  machines  are  able  to  replace  men  at  work  it  is  because 
machines  are  able  to  do  the  work  of  men  with  speed  and 
with  competence.  It  follows  that  the  introduction  of  highly 
developed  equipment  into  a  given  factory  will  not  only  in- 
crease the  number  of  units  produced  but  that  it  will  also 
raise  the  ratio  of  units  of  goods  produced  to  number  of  work- 
ers employed  in  that  factory.  This  argument  can  be  sub- 
stantiated with  actual  statistics  of  performance.  According 
to  Mr.  Weintraub,  man-hour  requirements  per  unit  of  out- 

9  Industrial  Instruments  and  Changing  Technology,  Works  Progress  Adminis- 
tration, Philadelphia,  October  1938,  p.  33,  quoted  in  Effects  of  Technological 
Developments  upon  Capital  Formation,  op.  cit.,  p.  6. 
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put  in  manufacturing  industries  as  a  whole  were  cut  nearly  in 
half  between  1920  and  1934. 10  L.  P.  Alford,  in  his  treatise 
Laws  of  Management  (1928),  states  that  the  productivity  of 
the  industrial  worker  increased  40  per  cent  from  1919  to  1925 
and  that  the  greatest  productivity  took  place  in  industries 
that  have  since  continued  to  expand  their  power  uses — for 
example,  the  automobile  industry,  which  increased  its  out- 
put 172  per  cent  during  the  given  period.11 

The  efficiency  of  workers  can,  however,  be  stimulated  with- 
out adding  to  plant  equipment.  Time-motion  studies  are 
taken  frequently  in  order  to  determine  the  rapidity  with 
which  a  particular  piece  of  work  can  be  done — the  routine 
found  to  be  most  expedient  then  being  taught  to  the  worker. 
Most  often  processes  of  production  are  so  apportioned  that 
each  individual  does  one  small  operation  time  and  time 
again,  thus  achieving  a  repetitive  rhythm  of  work.  But 
often,  too,  studies  in  group  application  indicate  the  expe- 
diency of  a  more  complicated  relationship  between  workers. 
Sometimes  the  "stretch-out"  system  is  introduced;  that,  in 
other  words,  whereby  one  person  is  compelled  to  tend  a 
greater  and  greater  number  of  machines,  or  to  turn  out  a 
larger  and  larger  number  of  units  of  work.  Even  where  an 
exaggerated  system  such  as  this  does  not  occur,  piece  rates 
are  frequently  substituted  for  flat  hourly  or  weekly  wages. 

The  disastrous  effects  which  speed-up  systems  may  have 
upon  the  worker  are  not  always  taken  into  account,  al- 
though such  things  as  fatigue  and  strain  are  occasionally 
studied.  Experiments  are  made  to  test  the  productivity  of 
workers  within  work  periods  of  varying  lengths.  In  some  in- 
stances the  benefits  of  a  five  or  ten  minute  rest  period  are 
measured;  in  others,  benefits  realized  by  lengthening  the 
lunch  hour  or  by  reducing  the  work  day  from  eight  to  seven 
hours — or  the  work  week  from  six  to  five  days — are  tabu- 
lated.  Attention  is  frequently  given  to  increased  productiv- 

10  Weintraub,  David,  "Unemployment  and  Increasing  Productivity,"  in 
Technological  Trends  and  National  Policy,  op.  cit.,  p.  77. 

11  Potter,  A.  A.  "Power,"  in  Technological  Trends  and  National  Policy,  op. 
cit.,  p.  264. 
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ity  accomplished  by  alleviating  those  conditions  which  for- 
merly contributed  to  eye  strain,  by  eliminating  noise,  and 
by  the  proper  spacing  of  machinery. 

A  More  Efficient  Product 

Standardization.  The  manufacturer  is  usually  in  a  position 
to  realize  manifold  benefits  through  technology.  His  scale 
of  operation  and  the  productivity  of  his  workers  expand. 
And  these  improvements  are  accompanied  by  improvements 
in  the  product  he  puts  out.  To  be  sure,  articles  manufactured 
today  lack  the  delicacy  and  workmanship  of  the  handicraft 
period.  But  they  have  multiplied  in  variety  and  in  number, 
and,  with  the  improvement  of  machinery,  they  are  growing 
more  dependable,  more  durable,  and  are  reaching  an  ever 
higher  degree  of  standardization.  The  principal  accomplish- 
ments of  automatic  control  are,  indeed,  accuracy  in  operation 
and  improved  uniformity  of  product.  In  the  chemical  in- 
dustries, that  group  in  which  automatic  controls  are  of  the 
greatest  significance,  regulating  and  controlling  devices,  by 
detecting  small  differences  in  physical  attributes  and  by 
then  correcting  these  variations  by  means  of  actuating 
mechanisms,  are  accomplishing  a  final  composition  more  per- 
fectly adjusted  than  ever  before.  These  same  devices  are 
able  to  detect  errors  in  wrapping,  labeling,  and  packaging, 
thereby  minimizing  waste  of  time  and  effort.12 

Standardization  of  product,  while  again  implying  a  dimi- 
nution of  original  craftsmanship,  plays  an  important  role  in 
industry  today.  Worn  parts,  whether  of  complicated  ma- 
chinery or  of  the  simplest  household  commodity,  may  be  re- 
placed simply  by  referring  to  the  "make"  and  number  of  the 
instrument  to  which  they  belong.  The  manufacturer  is  not 
only  able  accurately  to  reproduce  small  sections  of  a  finished 
producers'  or  consumers'  good,  but  he  is  also  able,  with  con- 
fidence, to  take  an  order  for  thousands  of  identical  goods  and 
to  produce  these  thousands  of  goods  alike  in  every  respect — 
in  size,  weight,  composition,  appearance.   It  is  to  his  advan- 

12  Howe,  op.  cit.,  p.  294. 
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tage  to  be  known  as  a  reliable  manufacturer — the  quality 
and  durability  of  whose  product  may  be  depended  upon. 

Probably  the  greatest  drawback  to  factory-made  products 
today  is  their  rather  obvious  deficiency  in  aesthetic  attri- 
butes. To  a  certain  degree  even  the  casual  observer  may  be 
depressed  by  the  very  monotony  or  sameness  of  the  objects 
surrounding  him :  millions  of  dresses  or  suits  cut  from  almost 
identical  patterns;  row  upon  row  of  houses  similar  to  each 
other  in  size,  in  shape,  and  often  even  in  color;  automobiles 
so  much  alike  that  only  the  connoisseur  could  distinguish  be- 
tween models  were  names  not  engraved  upon  them.  More 
dire  results,  however,  have  come  as  the  appalling  effect  of 
mass  production.  Few  who  have  been  educated  to  finer 
things  can  appreciate  the  gaudy  yet  drab  qualities  of  ready- 
made  "Grand  Rapids"  furniture  or  of  the  lobbies  of  motion 
picture  theaters. 

New  Products  and  New  Industries 

Increasing  Possibilities.  Despite  the  sameness  of  his  prod- 
uct, the  industrialist  finds  his  position  advantageous  in  that 
technology  has  opened  to  him  an  ever  widening  field  of  pro- 
duction. Improved  methods  of  handling  materials  have  been 
discovered;  means  have  been  found  whereby  the  utilization 
of  waste  products  and  of  by-products  may  bring  substantial 
returns ;  new  materials  have  been  invented — materials  which 
enable  the  producer  considerably  to  improve  the  goods  he 
manufactures.  Power-driven  machinery  has  not  only  made 
it  possible  for  old  industries  to  expand;  it  has  enabled  new 
industries  to  develop.  According  to  A.  A.  Potter,  the  eighteen 
major  industries  of  today  which  directly  and  indirectly  en- 
gage one-fourth  of  those  persons  gainfully  employed  in  the 
United  States  were  absolutely  unknown  in  1870. 13 

Better  Use  of  Raw  Materials.  Improved  methods  of  han- 
dling materials  have  come  largely  through  improvements  in 
machinery.  This  work  has  recently  been  speeded  to  a  revolu- 
tionary degree  by  the  introduction  of  super-hard  alloys  and 

13  "Power,"  op.  cit.,  p.  264. 
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is  receiving  further  impetus  through  the  perfection  of  forging 
and  of  plastics.  In  one  instance,  that  of  the  machining  of 
steel,  a  new  process,  "leadloy,"  in  which  lead  is  added  to 
the  steels  to  be  machined,  has  cut  the  time  required  for 
processing  approximately  in  two.14 

Along  similar  lines,  industrial  instruments,  by  bringing  a 
high  degree  of  automatism  to  the  factory,  have  made  certain 
types  of  production  economically  feasible  for  the  first  time. 
Many  chemical  processes  entail  a  sequence  of  separations, 
decompositions,  and  syntheses.  The  cost  of  directing  these 
operations  step  by  step  was  prohibitive  prior  to  the  era  of 
control  devices;  it  is  now  well  within  the  reach  of  the  large 
corporation.  In  this  sense  the  invention  of  instruments  has 
helped  to  extend  the  supply  of  raw  materials.  For  it  has  re- 
duced the  cost  of  processing  inferior  metals  to  a  point  where 
cheap  materials  can  be  used  in  preference  to  other  more  ex- 
pensive materials  of  superior  quality.15 

Utilization  of  By-products.  Technology  has  revolutionized 
the  chemical  industries.  And  it  is  particularly  in  these  in- 
dustries that  the  manufacture  of  by-products  and  of  waste 
products  has  assumed  proportion.  Such  important  chemicals 
as  acetic  acid,  butyric  acid,  and  propionic  acid  are  already 
produced  by  means  of  the  fermentation  of  cellulosic  mate- 
rials. Lignin,  a  by-product  of  cellulose  which  has  long  been 
regarded  as  useless,  is  a  coming  plastic.  Garbage  and  sew- 
age may  some  day  be  made  to  supply  fuel  gas  by  fermenta- 
tion ;  the  protein  of  soybean  meal  may  be  made  into  a  feed- 
stuff or  fertilizer ;  the  chinawood  oil  of  tung  trees  may  be  used 
in  the  manufacture  of  varnish.  New  treatments  of  agricul- 
tural by-products  are  now  being  explored.  The  non-food 
uses  of  crops  are  being  stressed.16 

Somewhat  analogous  to  the  above  types  of  inventiveness 
and  economy  in  production  are  those  found  in  the  scrap  metal 
industry.  C.  C.  Furnas  estimates  that  65  per  cent  or  so  of  all 

14  Gilfillan,  S.  C,  "Social  Effects  of  Inventions,"  in  Technological  Trends 
and  National  Policy,  op.  cit.,  p.  25. 

16  Industrial  Instruments  and  Changing  Technology,  op.  cit.,  p.  5. 
16  Howe,  op.  cit.,  pp.  303-11. 
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iron  and  steel  produced  now  finds  its  way  back  to  the  steel 
mills  as  metal  for  refabrication.  About  25  per  cent  of  this 
metal  returns  to  the  mills  in  a  short  time;  most  of  the  re- 
maining 40  per  cent  returns  within  a  period  of  thirty  years. 
Mr.  Furnas  goes  so  far  as  to  predict  the  possibility  that  some 
day  the  market  for  metals  may  be  only  that  of  replacement.17 

Capital  Obsolescence:  The  Case  of  Mr.  X 

When  Is  It  Wise  to  Scrap  Old  Machinery  and  Buy  New? 
The  industrialist  may  visualize  the  various  social  and  eco- 
nomic conditions  which  emerge  from  the  impact  of  technol- 
ogy. But  foresight  in  itself  is  not  enough.  He  must  evaluate 
these  changes  in  dollars  and  cents;  how  far  does  he  want 
them  to  goP — how  far  will  it  pay  him  to  let  them  goP  By 
incorporating  the  latest  inventions  in  his  plant  machinery  he 
will  have  the  most  modern  plant  equipment.  But  is  this  ad- 
visable? He  must  weigh  and  balance  that  extent  to  which  it 
will  be  beneficial  for  him  to  continue  with  the  use  of  old  ma- 
chinery involving  old  processes  and  old  methods,  to  what 
extent  it  will  be  advisable  to  scrap  old  machinery  and  replace 
it  with  new. 

This  problem  may  be  illustrated  in  simplified  version  as 
follows.  Mr.  X,  an  industrialist,  has  ten  delivery  trucks  which 
are  several  years  old.  These  trucks  are  so  built  that  they  re- 
quire two  workers,  a  driver  and  an  attendant,  each  of  whom 
he  pays  $20  weekly.  The  trucks  travel  only  iy2  miles  per 
gallon  of  gas.  They  are  in  need  of  a  certain  amount  of  repair 
for  they  have  already  been  driven  thousands  of  miles.  It  will 
cost  $120  to  put  each  truck  in  good  running  condition.  Now 
Mr.  X  knows  that  he  can  buy  ten  new  trucks  at  $4200  each. 
These  new  trucks  can  be  handled  so  easily  that  they  require 
only  one  attendant,  a  driver.  They  will  travel  15  miles  per 
gallon  of  gas.  Should  he  buy  them  and  scrap  the  old  trucks 
or  should  he  continue  to  use  the  equipment  he  already  has  on 
handP 

17  Furnas,  C.  C.  "Metallurgy,"  in  Technological  Trends  and  National  Policy, 
op.  cit.,  p.  394. 
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The  New  Trucks  May  Last  Three  Years.  Mr.  X  sits  down 
with  pencil  and  paper.  He  estimates  that  should  he  buy  the 
new  trucks  it  will  be  fully  three  years  before  they  are  obso- 
lete. He  knows  by  experience  that  his  business  needs  de- 
mand that  each  truck  travel  30,000  miles  annually.  He  also 
knows  that  he  must  buy  a  good  quality  of  gasoline,  one  which 
costs  20  cents  per  gallon.  On  one  side  of  the  sheet  of  paper  he 
estimates  the  cost  of  running  the  old  trucks  for  three  more 
years ;  on  the  other  he  estimates  the  cost  of  buying  the  new 
trucks  and  running  them  for  three  years. 

Table   6. — Mr.    X   Figures   It   Will   Be   Cheaper   to   Buy   New 

Trucks  and  Run  Them  for  Three  Years  than  to  Run 

His  Old  Trucks  for  Three  More  Years 


Item 

Cost  of  One  Old  Truck 

Item 

Cost  of  One  New   Truck 

Three  Years 

One  Year 

Three  Years 

One  Year 

Repair 
Wages 
Gasoline 

$  120 
6240 
2400 

$     40 

2080 

800 

Investment 

Wages 

Gasoline 

$4200 
3120 
1200 

$1400 

1040 

400 

Total 

$8760 

$2920 

Total 

$8520 

$2840 

Obviously,  Mr.  X  will  buy  the  new  trucks  and  scrap  the 
old  ones.  For  he  can  make  an  annual  saving  of  $80  per 
truck  or  of  $800  for  all  ten  trucks  if  he  makes  this  investment. 
If  Mr.  X  is  familiar  with  economic  phraseology  he  will  say 
that  his  ten  old  trucks  are  "obsolete,"  that  his  simple  esti- 
mates of  cost  give  evidence  of  the  phenomenon  "capital 
obsolescence."  For  by  capital  obsolescence  is  meant  the 
discarding  of  old  equipment  before  it  is  entirely  worn  out 
and  the  replacement  of  this  equipment  with  new  and  more 
technologically  advanced  devices.  The  existence  of  the  more 
efficient  apparatus,  in  other  words,  shortens  the  life  of  older 
apparatus  which  could  run  longer  were  it  not  outmoded. 
Naturally,  the  industrialist  makes  this  change  only  when  he 
knows,  or  believes,  that  he  will  gain  financially  by  his  action. 

What  If  the  Trucks  Last  Only  Two  Years?  Whether  or  not 
the  industrialist  believes  he  will  profit  by  the  substitution  of 
new  equipment  for  old  depends  largely  upon  his  estimate  of 
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the  "business  life"  of  the  new  equipment — that  is,  of  the 
length  of  time  he  may  utilize  the  new  machinery,  truck  or 
whatever  it  may  be,  before  it  in  turn  becomes  obsolete.  For 
the  cost  of  the  investment  must  be  prorated  according  to  the 
estimated  number  of  years  the  new  equipment  will  be  used. 
Should  Mr.  X  estimate  the  business  life  of  the  new  trucks 
at  two  rather  than  three  years  (due  to  the  fact  that  automo- 
bile producers  have  given  advance  notice  of  improvements  in 
quality  and  efficiency  soon  to  be  incorporated  in  truck 
models),  he  will  not  invest  in  the  ten  trucks  in  which  he  is 
interested  at  the  moment.  For  considering  the  business  life 
of  the  new  truck  to  be  only  two  years,  his  arithmetic  calcula- 
tions tell  him  he  will  stand  to  lose  by  his  purchase.  In  this 
instance  he  must  enter  the  cost  of  the  investment  as  $2100 
for  each  of  two  years  (rather  than  as  $1400  for  each  of  three 
years),  bringing  his  annual  expenditures  to  $600  per  truck 
or  to  $6000  for  ten  trucks  above  what  they  would  be  if  he 
continued  to  operate  his  old  equipment. 

Table  7. — Mr.  X  Figures  It  Will  Be  Cheaper  to  Run  His  Old 

Trucks  for  Two  More  Years  than  to  Buy  New  Trucks 

and  Run  Them  for  Two  Years 


Item 

Cost  of  One  Old   Truck 

Item 

Cost  of  One  New   Truck 

Two  Years 

One  Year 

Two  Years 

One  Year 

Repair 
Wages 
Gasoline 

$  120 
4160 
1600 

$      60 

2080 

800 

Investment 

Wages 

Gasoline 

$4200 

2080 

800 

$2100 

1040 

400 

Total 

$5880 

$2940 

Total 

$7080 

$3540 

Old  Machinery  Is  Often  Replaced  by  New,  but  Not  Often 
Enough 

Some  Items  Are  Difficult  to  Reckon.  Unfortunately,  the 
position  of  the  modern  industrialist  is  not  so  simple  as  that 
of  Mr.  X.  It  is  difficult  for  him  to  estimate  accurately  the 
business  life  of  new  equipment.  For  complex  problems  of 
depreciation  must  be  reckoned  with,  and  uncertainties  of  the 
future  must  somehow  be  weighed.    He  is  bothered  by  the 
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fact  that  his  old  machinery  has  not  been  paid  for  in  full,  and 
he  finds  it  almost  impossible  to  evaluate  such  benefits  as  may 
accrue  indirectly  through  the  installation  of  new  equipment : 
enhancement  of  the  style  or  beauty  of  the  product,  bolstering 
up  the  morale  of  the  working  force,  improvement  in  the  ar- 
rangement of  machinery  for  purposes  of  continuous  processes, 
possibilities  of  lowering  expenses  of  upkeep,  of  lessening  the 
likelihood  of  breakdowns — or  even  the  sheer  advertisement 
value  of  such  modernity.  It  is  quite  possible,  too,  that  the 
newer  machinery  may  enable  him  to  give  better  service  to 
his  customers.  He  may  be  able  to  deliver  large  orders  more 
rapidly  than  he  has  in  the  past,  to  guarantee  the  standardiza- 
tion or  durability  of  the  product,  or  to  manufacture  a  wider 
range  of  goods.  Because  of  these  imponderables  it  is  difficult 
for  the  modern  executive  to  know  whether  or  not  the  tools 
and  machines  he  utilizes  are  obsolete.  A  large  part  of  this 
indecision  is  due  to  a  lack  of  agreement  among  business  men 
and  accountants  as  to  the  treatment  of  the  problem ;  another 
part  is  due  to  sheer  ignorance  with  regard  to  it. 

Obsolescence  Follows  Invention  of  Improved  Machinery.  It 
is  customary  to  scrap  machinery  in  some  lines  of  production 
long  before  it  has  been  run  down  by  wear  and  tear.  The 
automobile  industry  gives  spectacular  evidence  of  this  pro- 
cedure. When  the  Ford  Motor  Company  shifted  from  the 
Model  T  to  the  Model  A  it  was  necessary  to  make  an  ex- 
penditure of  over  seventy-five  million  dollars  in  order  to 
re-equip  plants.  Yet  the  company  could  have  continued  to 
manufacture  the  Model  T  with  little  further  capital  outlay. 
In  a  lesser  degree  the  annual  re-styling  of  auto  bodies,  now  a 
routine  matter  with  all  motor  companies,  further  illustrates 
this  practice.  Patterns,  dies,  and  molds  used  by  manufac- 
turers in  fields  other  than  that  of  the  automobile  are  retired 
at  stated  periods.  Many  manufacturers  have  a  definite  pol- 
icy with  regard  to  them:  18 

18  "  Management  Methods — Number  One,  Reducing  Losses  from  Obsolete 
Material,"  Policyholders'  Service  Bureau,  Metropolitan  Life  Insurance  Com- 
pany, 1935,  p.  6. 


THE    INDUSTRIALIST  157 

1.  All  special  patterns  are  scrapped  immediately. 

2.  All  patterns  for  items  declared  obsolete  are  scrapped  im- 
mediately. 

3.  Patterns  which  are  difficult  to  make  and  for  which  there  is  a 
reasonable  business  chance  of  repeat  orders  are  kept  for  a 
period  of  five  years. 

4.  No  pattern,  even  though  occasionally  used,  is  carried  for  more 
than  ten  years.  Thus  the  minimum  depreciation  rate  is  10 
per  cent. 

A  rapid  turnover  of  machinery  is  especially  evident  in  lines 
which  utilize  specialized  apparatus — that  is,  machinery  and 
equipment  designed  for  use  in  a  particular  industry  rather 
than  applying  more  generally  to  several  industries.19  The 
investment  in  special  machinery  in  the  manufacture  of  elec- 
tric light  bulbs,  for  example,  is  greater  even  than  that  in  the 
making  of  automobiles.  The  average  life  of  machines  used  in 
this  work  is  probably  less  than  four  years.20  A  correspondent 
writes  the  following  to  the  United  States  Chamber  of  Com- 
merce: "A  striking  example  is  the  machinery  which  is  used 
in  the  production  of  incandescent  lamps.  The  slightest  im- 
provement in  lamp-making  machinery  may  involve  so  large 
a  saving  of  productive  labor  that  there  would  be  no  hesitation 
in  scrapping  the  entire  equipment,  although  it  may  have  been 
in  use  for  only  a  short  time."  21 

Obsolescence  Follows  a  Change  in  Materials.  Obsolescence 
need  not  come  only  through  the  building  of  newer  and  better 
machines.  It  may  just  as  well  follow  a  change  in  the  type  and 
supply  of  materials  available.  Manufacture  of  modern  ve- 
hicles of  transportation  such  as  the  automobile  and  the  air- 
plane was  made  possible  by  the  invention  of  new  metals. 
Steel  of  a  strength  and  quality  unobtainable  a  century  ago 
was  essential  to  the  production  of  automobile  parts  which 
could  withstand  strain  and  jolting.    By  1935,  83  different 

19  "Depreciation,  Its  Treatment  in  Production,"  Fabricated  Production 
Department,  Chamber  of  Commerce  of  the  United  States,  Washington,  D.  C, 
p.  14. 

20  Colvin,  Fred  H.,  "How  Depreciation  of  Equipment  Affects  Dividends," 
Trade  Winds,  Union  Trust  Co.,  June  1928,  p.  11. 

21  "Depreciation,  Its  Treatment  in  Production,"  op.  cit.,  p.  14. 
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alloy  steels  were  used  in  the  making  of  average-priced  auto- 
mobiles and  most  of  these  alloys  were  of  comparatively 
recent  origin.  The  efficient  and  speedy  bodies  of  modern  air- 
planes, too,  are  becoming  almost  completely  a  metal  mecha- 
nism. Light  aluminum  alloys  of  the  duralumin  type  are  a 
chief  factor  in  their  makeup,  and  steels  have  been  developed 
which  give  as  much  strength  per  pound  for  a  given  shape  as 
the  aluminum  alloys.  These  are  now  being  used  in  the  pro- 
duction of  stainless  steel  airplane  wings.22  Naturally,  power- 
driven  vehicles  outmoded  those  means  of  transportation 
which  were  used  in  the  horse  and  buggy  age.  This  has  meant 
the  obsolescence  of  machinery  used  in  the  manufacture  of 
carriages,  wagons,  and  the  like. 

Obsolescence  Follows  a  Change  in  Demand.  Obsolescence 
may  also  follow  a  change  in  public  demand  due  to  alterations 
in  fashion  or  to  the  development  of  an  entirely  new  industry. 
Once  new  inventions  have  made  possible  the  manufacture  of 
new  commodities,  the  advantages  of  these  new  commodities 
as  well  as  the  edicts  of  style  render  them  highly  desirable. 
Articles  which  formerly  met  the  same  or  similar  demands  as 
the  newly  produced  commodity  lose  their  sales  attraction, 
and  the  machinery  producing  these  old-style  objects  grows 
correspondingly  obsolete.  Countless  instances  of  this  very 
process  may  be  cited :  replacement  of  the  horse-drawn  plow 
by  the  tractor,  of  the  ice  box  by  the  electric  refrigerator,  of 
cotton  and  silk  fabrics  by  rayon,  of  beer  bottles  by  cans,  and 
of  milk  bottles  by  paper  containers.  A  great  deal  of  machin- 
ery in  relatively  good  condition  has  either  been  scrapped  or 
allowed  to  stand  idle  because  new  machines  have  been  de- 
vised which  produce  new  products.  The  success  of  such  in- 
ventions depends  largely  upon  the  receptivity  of  the  public 
mind  toward  new  commodities  produced.  That  this  has  been 
considerable  is  evidenced  by  the  following  conclusions 
reached  by  S.  C.  Gilfillan  after  he  had  made  an  analysis  of 
some  120  of  the  socially  most  valuable  inventions  made  dur- 
ing the  last  generation :  only  33  per  cent  were  predominantly 

22  Furnas,  op.  cit.,  p.  330. 
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labor  saving;  14  per  cent  were  capital  saving;  8  per  cent  were 
land  saving;  and  the  remaining  45  per  cent  were  inventions 
creating  or  perfecting  new  types  of  consumers'  goods.23 

Obsolete  Machinery  Continues  to  Be  Run  in  the  United 
States.  Whether  through  an  inability  to  estimate  obsoles- 
cence or  through  a  kind  of  insensibility  to  its  existence, 
American  industrialists  are  now  operating  plants  containing 
large  quantities  of  old-style  machinery.  Of  course,  the  mere 
knowledge  that  machinery  is  obsolete  is  not  enough  to  bring 
about  an  exchange  of  old  machinery  for  new.  The  heavy  in- 
vestment entailed  in  such  a  substitution  must  be  carefully 
planned  and  financed.  Despite  this  obstacle,  it  is  amazing  to 
learn  that  in  many  major  industries  today,  over  one-half  of 
the  equipment  in  operation  is  obsolete.  Improvements  in 
design  and  construction  of  certain  power-producing  machin- 
ery have  made  it  practical  to  replace  prime  movers  within  a 
period  of  three  to  ten  years.24  Yet  in  1934  a  study  made  for 
the  trade  journal  Power,  a  study  of  454  "better  than  aver- 
age" industrial  power  plants  constituting  over  10  per  cent 
of  the  industrial  prime  mover  capacity  of  the  country,  re- 
vealed that  62  per  cent  of  the  equipment  was  over  ten  years 
old  while  25  per  cent  was  over  twenty  years  old.  It  was 
estimated  that  costs  of  industrial  power  would  be  halved 
should  equipment  of  the  most  modern  design  be  substituted 
for  that  which  was  obsolete.  Metal  equipment  is  likewise 
considered  obsolete  when  more  than  ten  years  old.  Yet  ac- 
cording to  a  study  made  by  the  American  Machinist  in  1935, 
65  per  cent  of  all  metal  working  equipment  in  the  United 
States  exceeded  this  age.  Again,  estimates  of  potential  ma- 
chinery requirements  for  all  industry  as  made  in  1935  by  the 
Machinery  and  Allied  Products  Institute  amounted  to  more 
than  18  billion  dollars.  Over  10  billion  of  this  requirement 
consisted  in  needs  for  the  replacement  of  obsolete  equipment. 25 

23  Gilfillan,  S.  C,  "Inventions  and  Discoveries,"  American  Journal  of  Soci- 
ology, Vol.  XXXVIII. 

24  Potter,  op.  cit,  p.  255. 

25  Ogburn,  William  F.,  "National  Policy  and  Technology,"  in  Technological 
Trends  and  National  Policy,  op.  cit.,  pp.  12,  13. 


160 


TECHNOLOGY  AND   SOCIETY 


In  March  1939,  Alfred  P.  Sloan,  Jr.,  chairman  of  the  Gen- 
eral Motors  Corporation,  delivered  to  the  stockholders  of 
the  Corporation  a  message  entitled  "The  Creation  of  Abun- 
dance." He  urged  that  what  was  needed  to  broaden  recovery 
was  the  investment  of  capital  not  only  for  the  manufacturing 
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of  new  products  but  also  for  the  making  of  better  instruments 
of  production.  "As  a  result  of  the  subnormal  production  of 
new  equipment  during  the  last  few  years,"  Mr.  Sloan  ob- 
served, "it  may  well  be  said,  generally  speaking,  that  Amer- 
ica's production  plant  today  is  largely  obsolete.  Even  if  we 
were  to  ignore  the  accumulated  deficit  of  the  past  few  years 
and  limit  ourselves  to  a  normal  production  of  durable  con- 
sumers' goods  and  capital  goods  during  the  next  few  years, 
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there  could  be  made  available  billions  of  dollars  of  productiv- 
ity involving  billions  of  man-hours  of  employment  per  year. 
This  would  be  sufficient  to  absorb  a  large  part  of  the  now 
unemployed  that  are  employable."  26 

Waste  in  Production 

Inefficiency  Exists  throughout  Production.  Problems  of  ob- 
solescence and  of  unemployment  are  but  a  few  of  the  aspects 
of  the  larger  problem  of  waste  in  production.  The  possibil- 
ities of  the  present  economic  system  are  manifold ;  the  real- 
ization of  these  possibilities  is,  however,  far  from  accomplish- 
ment. In  many  ways  preceding  discussions  of  manufacturing 
procedures  and  industrialism  verge  on  the  idealistic.  Auto- 
matic controls  and  continuous  processes  are  presented  as 
though  they  existed  in  each  and  every  manufacturing  plant — 
large  and  small,  profitable  and  marginal.  Policies  of  man- 
agement are  outlined  in  such  a  way  as  to  intimate  that  in  all 
instances  of  production,  men  and  machines  are  welded  into 
efficiency  par  excellence.  Needless  to  say,  the  faulty  im- 
pression given  by  such  accounts  must  be  corrected. 

Many  flaws  are  evident  from  the  technical  viewpoint. 
Work  is  not  always  kept  at  an  even  flow.  There  are  break- 
downs and  emergencies.  Sometimes  distribution  of  work  and 
timing  are  so  poor  that  one  section  of  a  plant  is  left  idle  while 
another  section  is  rushed  beyond  measure.  Often  the  best 
methods  of  production  are  either  unknown  or  unused.  A 
group  of  27  engineers  working  for  the  Columbia  University 
Commission  on  Economic  Construction  in  1934  estimated 
that  the  output  of  all  industries  in  the  United  States  could 
be  increased  75  per  cent  "with  equipment  and  management 
brought  to  the  level  of  best  current  practice."  27 

The  human  factor  is  as  crucial  in  the  running  of  industry 
as  it  is  in  politics,  welfare  work,  or  practically  any  other  in- 
stitution. Nor  does  it  stand  to  reason  that  a  majority  of 
persons  who  find  themselves  commanding  positions  of  leader- 

26  The  New  York  Times,  March  13,  1939. 

27  Columbia  University  Commission,  Economic  Reconstruction,  Columbia 
University  Press,  New  York,  1934,  p.  92. 
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ship  in  industry  are  particularly  suited  to  the  role  which  has 
befallen  them.  Limitations  in  judgment  and  in  training  are 
largely  responsible  for  the  "lacks  "  of  management,  but  surely 
insufficient  working  capital  is  equally  a  handicap.  A 
large  percentage  of  going  concerns  operate  without  any 
trace  of  a  reliable  cost  accounting  system.  Many  continue 
with  the  same  old  routines  day  in  and  day  out,  not  making 
the  slightest  attempt  to  improve  standards  of  work  or  of 
produce,  not  making  any  effort  to  develop  scientific  research 
laboratories.  The  debits  and  credits  accruing  through  casual 
changes  in  machinery  or  in  procedure  go  unrecognized  in 
shops  such  as  these.  The  straightening  out  of  faulty  sales 
policies,  the  testing  of  consumers'  needs,  the  systematic 
search  for  wider  markets — all  are  left  unattended.  Poor 
personnel  policies  resulting  in  the  unfair  setting  of  piece 
rates,  in  the  encouragement  of  a  high  labor  turnover,  or  in 
improper  evaluation  of  the  quality  of  workmanship  are  also 
to  be  found.  Unwanted  and  quite  unnecessary  defects  of  this 
sort  appear  in  abundance.  They  contribute  toward  the  waste 
of  production. 

A  committee  appointed  to  study  the  subject  of  waste  in 
industry  by  the  Federated  American  Engineering  Societies 
summarized  its  findings  in  the  following  manner :  28 

"Waste  in  industry  is  attributable  to 

1.  Low  production  caused  by  faulty  management  of  materials, 
plant,  equipment  and  men. 

2.  Interrupted  production,  caused  by  idle  men,  idle  materials, 
idle  plants,  idle  equipment. 

3.  Restricted  production  intentionally  caused  by  owners,  man- 
agement or  labor. 

4.  Lost  production  caused  by  ill  health,  physical  defects  and  in- 
dustrial accidents." 

Moreover,  after  a  thoroughgoing  investigation  into  the 
causes  of  waste  in  six  industries,  namely  men's  clothing 
manufacture,  the  building  trades,  printing,  boot  and  shoe 

28  Committee  on  Elimination  of  Waste  in  Industry,  Waste  in  Industry, 
Federated  American  Engineering  Societies,  Washington,  D.  C,  1921,  p.  8. 
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manufacture,  the  metal  trades,  and  textile  manufacture, 
the  Committee  was  of  the  opinion  that  "over  50%  of  the 
responsibility  for  these  wastes  can  be  placed  at  the  door  of 
management  and  less  than  25%  at  the  door  of  labor,  while 
the  amount  chargeable  to  outside  contacts  (the  public, 
trade  relationships  and  other  factors)  is  least  of  all."  29 

It  is  impossible  to  estimate  the  incidence  of  waste  in  pro- 
duction throughout  the  United  States.  From  the  broad 
social  outlook,  waste  exists  in  a  thousand  and  one  instances. 
Were  the  thickness  of  certain  walls  standardized,  as  much 
as  $600  might  be  saved  in  the  cost  of  building  an  "average" 
house;  in  addition,  were  the  expenditures  entailed  through 
duplicate  estimates  for  purposes  of  design  dispensed  with, 
an  even  greater  saving  could  be  accomplished.  Parallels 
can  be  drawn  in  other  fields.  Were  the  overlapping  in  brands 
of  paper  minimized  (there  are  approximately  6000  brands, 
of  which  50  per  cent  are  more  or  less  inactive)  money 
would  not  be  tied  up  unnecessarily  in  stock.  Again,  were 
machine  sizes  standardized,  one  machine  could  be  utilized 
for  a  good  many  more  purposes  than  it  now  is,  achieving 
enormous  savings.30 

Claims  made  upon  industrialists  by  the  whims  of  adver- 
tising and  a  fickle  public  add  to  the  dilemma.  The  insistence 
upon  wrapping  articles  in  "neat  packages"  which  have 
selling  appeal  is  a  cause  of  waste,  as  is  the  custom  of  chang- 
ing models  annually  in  order  that  such  goods  as  automobiles 
date  themselves  through  outer  appearance.  Seasonal  fluctu- 
ations in  demand  arising  in  many  industries,  particularly 
clothing,  play  havoc  with  production  schedules.  Sudden 
changes  in  fashion  pertaining  to  novelties,  recreational  facil- 
ities, and  even  necessities  may  force  an  industrialist  to  cur- 
tail the  manufacture  of  one  particular  "line"  and  to  develop 
another  upon  short  notice.  Only  the  most  experienced  can 
supervise  this  sort  of  alteration  and  maintain  production 
schedules  at  an  even  keel. 

29  Ibid.,  p.  9. 

30  Ibid.,  pp.  8-11. 
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The  economic  system  itself  is  responsible  for  considerable 
waste  in  production.  Quite  in  keeping  with  its  dictum, 
each  producer  works  anxiously  towards  the  accumulation  of 
his  own  immediate  wealth  and  in  so  doing  acts  with  utter 
disregard  for  other  producers  and  for  society  at  large.  This 
leads  to  certain  unavoidable  inefficiencies  in  performance: 
duplication  of  effort  and  equipment;  tense  competition  lead- 
ing to  price  cutting,  low  standards  of  work,  even  false  ad- 
vertising; and  the  over  supply  of  markets.  Phenomenal  as 
progress  in  the  field  of  industry  has  been  in  recent  years, 
there  is  danger  that  the  human  brain  will  not  keep  up  with 
man-made  machines. 
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CHAPTER  VIII 
LABOR 

Unemployment  as  a  Chief  Problem  of  the  Age 

The  Machine  and  the  Worker.  Before  the  days  when  pol- 
itics and  war  aroused  so  great  an  interest,  discussions  rela- 
tive to  the  detrimental  effects  of  machines  upon  workers 
were  common  enough  to  become  almost  hackneyed.  The 
dire  results  of  strain,  of  monotonous  routines,  and  of  poor 
working  conditions  were  repeatedly  stressed.  The  sweat 
shop  was  a  matter  of  deep  concern.  Long  hours  were  con- 
demned. Child  labor  was  viewed  with  anxiety.  While 
drawing  room  and  trade  union  discourse  upon  these  subjects 
was  slow  in  actuating  change,  it  nevertheless  pointed  the 
way  to  reforms  which  took  place  after  the  turn  of  the 
twentieth  century. 

Today,  particularly  in  northern  sections  of  the  country, 
child  labor  has  been  virtually  abolished  and  the  old-time 
sweat  shop  is  a  rarity.  The  physical  aspects  of  working 
conditions  have  on  the  whole  been  vastly  improved.  New 
Deal  legislation  such  as  the  defunct  N.  R.  A.  and  the  current 
federal  Wages  and  Hours  Act,  although  far  from  fulfilling 
the  fundamental  spirit  with  which  it  was  endowed,  has 
greatly  encouraged  shortening  of  the  work  week.  Still,  the 
predicament  of  the  worker  raises  a  host  of  social  problems. 
Questions  of  wages  continue  to  be  controversial  as  they  no 
doubt  always  will.  Controversies  over  unionization  loom 
large.  Industrial  accident  and  disease  take  a  yearly  toll. 
But  above  all,  the  problem  of  unemployment  is  paramount. 

The  technical  aspects  of  modern  manufacture  have  al- 
ready been  dealt  with  in  Chapter  II.  Industrial  technology 
is  founded,  among  other  things,  upon  the  principle  that 
machines  can  do  the  work  of  man.  It  has  long  been  assumed 
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that  a  good  machine  is  one  which  not  only  replaces  but 
even  improves  upon  the  speed  and  accuracy  of  hand  labor.  In 
comes  the  machine,  out  goes  the  worker !  So  frequently  has 
this  occurred  that  loss  of  job  through  the  introduction  of 
labor-saving  devices  has  acquired  the  label  "technological 
unemployment."  The  expression  itself  is  of  recent  vintage, 
but  the  fact  that  machines  take  jobs  away  from  men  has 
long  been  recognized.  Skilled  craftsmen  resisted  the  invasion 
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of  mechanical  innovations  as  far  back  as  the  thirteenth  and 
fourteenth  centuries;  they  wanted  to  retain  tenure  in  pro- 
duction. Workers  protested  against  the  new  "monster," 
power-driven  machinery,  at  the  time  of  the  Industrial  Rev- 
olution; they  realized  the  insecurity  of  their  positions.  When 
words  were  of  no  avail  they  resorted  to  riot,  shop  breaking, 
and  persecution  of  inventors. 

Unemployment  Persists.  Disorder  and  violence  no  longer 
accompany  the  introduction  of  new  machines.  Yet  in  every 
period  of  widespread  unemployment  old  controversies  and 
discussions  concerning  the  efficacy  of  labor-saving  devices 


168  TECHNOLOGY  AND  SOCIETY 

are  revived.  Solutions  are  often  suggested.  The  problem 
remains,  nevertheless,  and  prophets  of  despair  make  them- 
selves heard  throughout  the  land.  In  the  United  States  at- 
tention has  been  particularly  focused  upon  the  problem 
since  1929.  There  is  good  reason  for  this.  The  number  of 
unemployed  rose  suddenly  with  the  advent  of  depression, 
and  it  has  remained  at  a  high  level.  In  1940,  despite  a  steady 
rise  in  the  general  business  index,  despite  increasing  produc- 
tion and  sales,  larger  profits,  higher  wages,  and  even  expand- 
ing employment,  unemployment  itself  has  shown  no  propor- 
tionate decrease.  Relief  rolls  remain  staggering.  It  would 
seem  that  notwithstanding  business  revival  the  adoption  of 
new  industrial  techniques  acts  to  create  "job  obsolescence." 
Has  present-day  economy  reached  a  stage  where  perma- 
nent and  ever-increasing  unemployment  must  inevitably 
follow  upon  the  impact  of  technology?  Is  there  no  future 
promise  of  something  approaching  security  in  industry  for 
the  working  man?  Queries  such  as  these  fall  among  the 
great  "ifs"  of  the  modern  age.  Perhaps,  however,  if  the 
relation  between  machinery  and  the  worker  is  clearly  under- 
stood, the  problem  of  unemployment  can  be  more  intelli- 
gently handled  in  the  future. 

Technological  Unemployment  and  Unemployment  in  General 

Three  Types  of  Unemployment.  There  are  three  types  of 
unemployment:  cyclical,  seasonal,  and  technological.  Cy- 
clical unemployment  derives  its  name  from  the  business 
cycle  which,  as  is  well  known  today,  moves  from  prosperous 
to  recessive  periods.  When  business  is  poor  there  is  cyclical 
unemployment,  that  is,  there  is  unemployment  attributable 
to  the  down-swing  of  the  business  cycle.  Seasonal  unemploy- 
ment, on  the  other  hand,  derives  its  name  from  the  normal 
flux  of  payrolls  accompanying  increasing  demands  for  prod- 
uce which  arise  at  certain  times  of  the  year  or  decreasing 
demands  at  other  times  of  the  year.  When  an  industry 
reaches  its  annual  low  ebb,  then,  there  is  seasonal  unemploy- 
ment.   Finally,  technological  unemployment  constitutes  the 
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loss  of  job  through  installation  of  new  machinery  or  the 
adoption  of  improvements  in  technical  processes. 

Economists  point  out  that  the  incidence  of  technological 
unemployment  should  not  be  confused  with  that  of  general 
unemployment.  For,  despite  evidence  that  certain  workers 
are  temporarily  and  even  permanently  unemployed  because 
they  have  been  displaced  by  machines,  machines  create  as 
well  as  destroy  jobs.  General  unemployment  concerns  all  of 
those  persons  who  are  unemployed  at  a  given  time.  Tech- 
nological unemployment,  on  the  other  hand,  is  largely  a 
problem  of  dislocation.  When  machines  replace  workers  in 
one  center  or  another,  groups  of  unemployed  persons  are 
formed.  Such  groups  shrink  from  time  to  time  while  others 
form  elsewhere.  But  especially  in  instances  where  whole 
communities  have  settled  to  meet  the  requirements  of  one 
large  industry — a  steel  mill,  a  mine,  a  textile  factory,  or  the 
like — and  where  at  some  later  date  employment  opportu- 
nities in  that  industry  have  been  curtailed,  most  or  often  all 
members  of  the  community  are  adversely  affected. 

A  Complex  Interrelationship.  The  relationship  between 
technological  unemployment  and  general  unemployment  is 
neither  clear  nor  precise.  To  many  it  appears  that  the  num- 
ber of  unemployed  increases  in  direct  proportion  to  the 
incidence  of  technological  unemployment.  This  is  not  neces- 
sarily the  case;  and  so  it  is  unwise  to  isolate  part  of  an  in- 
dustry, examine  machinery  installed,  and  then  quickly  con- 
clude that  introduction  of  industrial  instruments  must  surely 
have  heightened  unemployment  for  the  nation  as  a  whole. 
True,  application  of  an  invention  may  replace  one  man  or 
one  hundred  men  in  the  performance  of  an  operation,  but 
this  in  itself  is  insignificant  if  simultaneously  an  equally 
great  or  even  greater  number  of  persons  find  work  at  occu- 
pations which  have  come  into  existence  because  of  that  in- 
vention. In  other  words,  the  total  number  of  persons  gain- 
fully employed  in  a  given  economy  may  conceivably  remain 
constant  or  even  increase  over  a  period  of  years  despite 
individual  instances  of  the  replacement  of  men  by  machines. 


170  TECHNOLOGY  AND  SOCIETY 

Inventions  May  Create  Openings.  Broad  study  will  reveal 
that  increased  opportunities  of  employment  may  accom- 
pany technologic  advance  through  one  or  more  than  one  of 
the  following  chains  of  circumstance : 

1.  The  introduction  of  machinery  may  lower  selling  prices  of 
goods  to  such  an  extent  that  larger  quantities  of  goods  are 
sold,  thus  maintaining  employment  despite  mechanization. 

2.  The  number  of  persons  required  to  produce  the  machine 
which  displaces  labor  as  well  as  the  number  required  to  per- 
form jobs  auxiliary  to  the  machine  may  compensate  for 
those  actually  displaced. 

3.  Applications  of  engineering  which  act  to  cause  unemployment 
in  one  section  of  an  industry  may  stimulate  employment  in 
other  sections  of  that  industry  or  in  entirely  different  indus- 
tries. 

Increased  Sales  Stimulate  Employment.  In  the  first  in- 
stance, that  where  introduction  of  machinery  enables  the 
reduction  of  prices  to  such  an  extent  that  sales  increase 
and  employment  holds  up,  experience  in  three  industries — 
electric  light  and  power,  newspaper  publishing,  and  auto- 
mobile manufacture — may  be  cited.  Studies  conducted  by 
the  Bureau  of  Labor  Statistics  indicate  that  in  each  of 
these  industries  the  sales  expansion  which  accompanied 
technological  change  counteracted  the  tendency  which  would 
otherwise  have  set  in  for  labor  to  be  displaced  as  machinery 
was  introduced.  It  was  found  that  in  the  electric  light  and 
power  industry  displacement  had  been  "offset  through  the 
tremendous  expansion  of  the  industry  and  the  increase  in 
activities  undertaken  to  give  reliable  and  uninterrupted 
service."  Similarly,  it  was  found  that  improved  facilities 
increased  output  in  the  newspaper  industry  to  such  an  extent 
that  the  demand  for  labor  increased  as  machines  were 
introduced. 1 

The  history  of  one  device  and  its  effect  upon  labor  indi- 
cates what  happened  in  the  newspaper  industry.  A  machine 
invented  by  Henry  A.  Wood  made  it  possible  to  stereotype 

1  Monthly  Labor  Review,  August  1932,  p.  249. 
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plates  automatically.  Before  its  invention  two  hours  were 
required  to  construct  a  newspaper  plate;  shortly  after  its 
invention  only  ten  or  fifteen  minutes  were  required;  and  at 
present  the  time  has  been  cut  to  less  than  half  a  minute.  The 
ease  with  which  plates  were  made  fostered  a  larger  and  more 
interesting  sheet.  Newspaper  circulation  rose  accordingly. 
In  the  end,  two  or  three  times  as  many  stereo typers  found 
jobs  in  the  industry  as  had  previously  been  employed.2 

Basing  his  computations  upon  figures  presented  by  the 
Census  of  Manufacturers,  Warren  B.  Catlin  estimates  that 
during  the  decade  1919-1929,  power  capacity  used  in  the 
manufacture  of  motor  vehicles  increased  152  per  cent,  and 
that  for  the  same  period  the  number  of  wage  earners  em- 
ployed in  the  industry  increased  7.4  per  cent.  In  other 
words,  despite  a  fabulous  increase  in  man-hour  productivity 
in  the  automobile  industry,  employment  was  maintained 
and  even  slightly  increased  up  to  the  time  of  the  depression. 
As  mechanization  of  this  industry  progressed,  men  were 
transferred  from  outmoded  to  useful  functions  within  plants. 
They  were,  mother  words,  kept  in  the  industry  and  retrained 
to  other  jobs.  In  fact,  there  was  room  for  a  certain  number 
of  newcomers  within  the  industry  despite  constant  intro- 
duction of  machinery.3 

Workers  Are  Needed  for  Production  and  Maintenance  of 
Machines.  The  second  instance,  in  which  the  number  of 
workers  required  to  produce  and  to  maintain  machines 
compensates  for  the  number  displaced  by  machines,  may  be 
illustrated  in  the  field  of  agriculture.  Data  presented  by  the 
Works  Progress  Administration  in  a  series  of  studies  re- 
lating to  changes  in  farm  power  and  equipment  give  inter- 
esting information  to  substantiate  this  thesis.  Whereas 
they  indicate  the  annual  saving  of  human  energy  effected 
by  the  introduction  of  automobiles,  trucks,   and  tractors 

2  Hart,  Hornell,  The  Technique  of  Social  Progress,  Henry  Holt  and  Company, 
New  York,  1931,  p.  676. 

3  Census  of  Manufacturers,  1929,  pp.  21-30  and  233,  quoted  in  Catlin, 
Warren  B.,  The  Labor  Problem  in  the  United  States  and  Great  Britain,  Harper 
Brothers,  New  York,  1935,  pp.  121,  127. 
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into  farm  cultivation  to  have  approximated  1035  million 
hours,  they  show  that  the  total  non-farm  work  requirements 
arising  from  the  use  of  these  same  vehicles  can  conserva- 
tively be  estimated  as  having  amounted  to  at  least  1110  mil- 
lion hours.  In  other  words,  although  farm  laborers  were 
required  to  spend  1035  million  fewer  man-hours  in  the 
cultivation  of  crops  for  food  and  in  the  care  of  horses,  the 
work  of  other  laborers  by  way  of  producing,  distributing, 
and  maintaining  farm  motor  vehicles  and  by  way  of  pro- 
ducing and  distributing  fuel,  lubricants,  and  other  neces- 
sary supplies  was  increased  by  1110  million  man-hours.4 
Mechanization  of  agriculture  has  meant  that  employment 
opportunities  have  shifted  from  the  final  agricultural  process 
to  basic  industrial  processes  and  to  services  connected  with 
the  use  of  power-driven  farm  vehicles.  Many  an  old  farm 
hand  may  be  technologically  unemployed;  but  the  total 
number  of  employed  persons  has  not  been  reduced  because 
new  jobs  have  been  opened  up  at  the  same  time  that  old 
jobs  have  been  closed  down. 

Jobs  May  Be  Reallocated  but  Still  Increase.  Finally,  to 
illustrate  the  way  in  which  the  same  kind  of  machine  may 
reduce  jobs  at  one  place  and  promote  different  jobs  at  an- 
other place,  the  transportation  industry  may  be  cited.  In 
1920  the  railroad  system  of  the  United  States  gave  em- 
ployment to  over  two  million  people ;  that  figure  has  recently 
receded  to  approximately  one  million  people,  or  just  about 
one-half  of  the  1920  total.  During  the  last  fifteen  years 
vast  improvements  have  taken  place  in  railroad  technique — 
many  of  these  making  for  longer  trains,  faster  speeds,  more 
automatic  control,  and  increased  office  efficiency.  The  net 
result  has  been  a  lessening  of  the  need  for  railway  workers. 
But  in  viewing  employment  within  the  transportation  sys- 
tem of  the  country  as  a  whole,  the  effect  of  the  rise  of  new 
modes  of  transportation  must  also  be  considered. 

The  railroad  has  reached  a  stage  where  it  must  share  its 

4  Tractors,  Trucks  and  Automobiles,  Works  Progress  Administration,  Phila- 
delphia, 1938,  pp.  68-70. 
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sovereignty  with  the  bus,  the  truck,  the  airplane,  the  pipe 
line,  and  the  inland  waterway.  Mr.  Joseph  Eastman,  when 
he  was  Coordinator  of  Transportation,  was  convinced  that 
the  transportation  industry  as  a  whole  employed  more  peo- 
ple in  1934  than  the  two  millions  who  had  worked  for  the 
railroads  in  1920.  Still  there  was  no  way  of  telling,  he 
pointed  out,  whether  only  a  few  or  many  of  the  million 
persons  who  left  the  railroads  had  found  their  way  into 
the  newer  developments  in  the  transportation  field;  nor 
has  it  yet  been  possible  to  determine  the  all-inclusive  count 
of  jobs  initiated  by  the  invention  of  the  automobile,  the 
bus,  the  truck,  and  the  airplane.  In  addition  to  positions 
of  pilot,  driver,  mechanic,  garage  man,  and  gasoline  station 
attendant,  these  newer  forms  of  transportation  have  cre- 
ated jobs  in  road  building,  automobile  and  airplane  con- 
struction, not  to  mention  the  construction  and  maintenance 
of  a  network '  of  landing  fields  throughout  the  country. 
Because  of  the  thousands  of  persons  who  are  working  in 
these  capacities,  it  is  likely — technological  unemployment 
among  railroad  workers  notwithstanding — that  employment 
in  the  field  of  transportation  as  a  whole  has  risen  markedly. 
Technological  Unemployment  in  Brief.  It  is  then  evident 
that  whereas  total  unemployment  includes  those  persons 
in  an  economy  who  are  technologically  unemployed,  it  does 
not  follow  that  each  invention  which  brings  about  techno- 
logical unemployment  inevitably  increases  general  unem- 
ployment. A  striking  and  effective  way  to  visualize  the 
unemployment  caused  by  machines,  as  William  F.  Ogburn 
has  pointed  out,  is  to  think  of  the  introduction  of  new 
machines  as  forming  pools  of  unemployment.  As  machines 
are  introduced,  small  pools  of  jobless  workers  form  in  Chi- 
cago, Boston,  Akron,  Memphis.  Such  pools  may  grow  to 
be  very  large  over  a  period  of  time.  Then  again  they  may 
evaporate  as  other  pools  form  in  other  localities.  The  extent 
to  which  one  pool  of  the  unemployed  evaporates  while 
simultaneously  a  new  pool  of  unemployed  develops  cannot 
be  determined.    If  this  process  could  in  any  way  be  meas- 
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ured  for  an  economy  in  its  entirety,  the  exact  relationship 
between  technological  unemployment  and  general  unem- 
ployment could  be  better  understood. 

The  Emerging  Situation 

Employment  Cannot  Be  Resolved  into  Simple  Factors.  The 
analysis  of  technological  unemployment  is  at  best  not  an 
easy  task.  Machines  do  undoubtedly  displace  men;  but 
new  inventions  may  also  create  jobs.  Among  the  various 
obstacles  to  analysis,  two  are  outstanding.  First  of  all,  the 
difficulty  of  segregating  the  technological  from  other  factors 
in  a  given  situation  is  great.  Secondly,  the  complexity  of 
interrelationships  within  an  economy  as  a  whole — the  wide 
effects  and  ramifications  which  may  follow  upon  the  adop- 
tion of  an  invention — makes  real  perspective  hard  to  achieve. 
At  best  modern  economy  is  a  complicated  and  dynamic 
affair. 

Even  if  it  were  possible  to  ascertain  what  had  become  of 
the  one  million  workers  who  were  displaced  from  railroads, 
the  problem  of  analyzing  technological  unemployment  as 
such  would  only  have  begun.  What  percentage  of  these 
workers  were  displaced  directly  as  a  result  of  the  adoption 
of  a  new  machine  or  device?  What  percentage  by  improved 
management  techniques  ?  What  proportion  by  the  altered 
needs  of  industry  and  shifting  markets  for  shippers?  What 
proportion  by  the  changing  habits  of  the  traveling  and 
consuming  public?  Such  questions  would  have  to  be  dealt 
with  before  an  accurate  appraisal  of  the  altered  situation 
within  the  railroad  industry  itself  could  be  made. 

Economic  Status  of  Society  Important.  The  effect  which 
the  adoption  of  new  industrial  techniques  may  have  upon 
the  worker  is,  moreover,  dependent  upon  the  general  eco- 
nomic condition  of  the  country.  Between  1920  and  1930, 
workers  who  had  been  displaced  from  their  old  jobs  found 
employment  in  newly  expanding  industries  and  in  fast  grow- 
ing service  occupations.  In  this  period  the  number  of  dray- 
men and  teamsters  employed  in  the  United  States  declined 
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by  309,000;  but  the  number  of  truck  drivers  and  chauffeurs 
increased  by  687,000.  This  is  but  one  example  of  the  way 
in  which  persons  momentarily  technologically  unemployed 
may  have  shifted  to  jobs  created  by  the  fast  growing  and 
highly  prosperous  industrial  situation.  Conversely,  it  is 
almost  impossible  to  distinguish  so-called  pools  of  techno- 
logically unemployed  from  the  much  larger  pools  of  unem- 
ployment which  form  during  periods  of  business  depression. 

Pools  of  unemployment,  whatever  their  source,  do  not  dry 
up  during  hard  times.  In  fact,  the  business  depression  of 
the  1930's  brought  with  it  unemployment  that  has  since 
remained.  Workers  displaced  from  one  industry  or  another 
found  no  jobs  to  which  they  could  turn.  It  was  not  a  mat- 
ter of  machines  replacing  men,  but  rather  of  factories  shut- 
ting down  to  large  extent.  Factory  owners  seldom  invest 
in  machinery  at  a  time  when  there  is  little  call  for  goods. 
In  fact,  sales  of  machinery  fell  off  sharply  at  the  time  of 
the  depression.  It  has  been  estimated,  therefore,  that  prob- 
ably not  more  than  one- tenth  of  the  unemployment  exist- 
ing in  a  year  like  1933  was  due  to  the  adoption  of  new 
equipment.  Although  such  an  estimate  is  largely  a  matter 
of  conjecture,  it  is  evident  that  during  bad  years  the  large 
bulk  of  unemployment  is  caused  by  factory  shut-downs  and 
not  by  technological  innovations. 

Will  New  Industries  Absorb  the  Unemployed?  The  first 
third  of  this  century  saw  the  rise  of  giant  new  industries 
based  on  the  telephone,  the  automobile,  the  airplane,  radio, 
the  motion  picture,  and  rayon.  Vast  amounts  of  capital 
and  millions  of  workers  were  utilized  by  these  newer  ven- 
tures, and  their  social  consequences  were  wide  in  extent. 
Will  the  second  third  of  the  century  bring  with  it  similar 
developments  in  such  comparatively  unexploited  fields  as 
television,  plastics,  prefabricated  houses,  air  conditioning, 
facsimile  transmission,  synthetic  rubber,  artificial  cotton, 
and  others?  The  effects  of  such  developments  are  not  easy 
to  predict,  and  the  employment-unemployment  aspect  is 
most  difficult  to  foresee.     In  June  1939,  former  President 
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Herbert  Hoover  expressed  the  opinion  that  there  were  enough 
inventions  awaiting  commercialization  "to  put  every  one  of 
the  11,000,000  unemployed  to  work  in  a  few  months."  5 
Mr.  Hoover's  standing  as  an  engineer  cannot  be  questioned ; 
but  the  economic  and  political  arrangements  necessary  to 
the  solution  which  he  suggests  are  not  so  readily  arrived  at. 
Productivity  and  Employment.  One  thing  appears  clear; 
regardless  of  the  precise  directions  which  it  may  take, 
progress  in  mechanization  is  an  imperative  of  the  present 
industrial  order.  This  imperative  is  amply  illustrated  by 
the  continually  increasing  productivity  of  American  workers, 
an  increasing  productivity  which  appears  bound  to  continue. 
A  broad  over-all  view  of  the  situation  may  be  gained  from 
the  following  table.  With  1920  as  the  base  year,  indexes  of 
production,  employment,  and  productivity  are  given  for 
the  United  States  annually  from  1920  through  1935. 

Table  8. — Indexes  of  Production,  Employment,  and  Productivity 

in  the  United  States,  1920-1935  * 

(1920  =  100) 


Year 

Production 

Man-Years  of 
Employment 

Productivity: 
Production  per  Em- 
ployee Man-Year 

1920 

100 

100 

100 

1921 

90 

81 

111 

1922 

110 

87 

126 

1923 

122 

102 

120 

1924 

125 

101 

123 

1925 

132 

104 

127 

1926 

133 

108 

124 

1927 

135 

110 

123 

1928 

142 

111 

129 

1929 

146 

116 

126 

1930 

125 

106 

118 

1931 

108 

90 

120 

1932 

88 

73 

120 

1933 

97 

72 

134 

1934 

106 

79 

134 

1935 

114 

82 

139 

5  The  Chicago  Daily  News,  June  14,  1939. 

*  Technological  Trends  and  National  Policy,  U.  S.  Government  Printing  Of- 


fice, Washington,  D.  C,  June  1937,  p.  72. 
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While  the  increased  productivity  shown  above  has  un- 
doubtedly been  due  to  numerous  factors  operating  within 
the  economic  order,  the  adoption  of  new  machines  and  of 
improved  mechanical  devices  has  without  question  played  a 
leading  role  in  this  process.  Between  1920  and  1929  the 
nation's  output  increased  46  per  cent;  during  the  recovery 
after  the  depression  a  similar  trend  became  evident.  In 
1935  production  had  risen  14  per  cent  above  the  1920  level; 
labor  used  had  decreased  18  per  cent.  Apparently,  increase 
in  total  production  coming  from  progressive  technology  and 
growing  productivity  does  not  bring  with  it  a  proportionate 
increase  in  employment. 

This  would  appear  to  mean  but  one  thing — that  volume 
of  production  must  be  increased  at  a  rate  faster  than  the 
rate  of  increase  of  the  labor  supply.  Otherwise  a  constantly 
increasing  volume  of  unemployment  would  seem  inevitable. 
From  this  point  of  view,  the  solution  to  technological  un- 
employment can  be  achieved  by  so  increasing  total  produc- 
tion as  to  absorb  that  unemployment  which  results  both  from 
declining  labor  requirements  and  from  increasing  labor  supply. 
It  means,  too,  more  particularly  from  the  short-run  point  of 
view,  that  there  must  be  constant  adjustment  of  any  employ- 
ment dislocations  which  accompany  technological  advance. 

Although  the  index  of  production  has  risen  steadily  since 
the  depression  (1938  was  an  exception),  a  level  of  production 
has  not  been  reached  which  would  permit  the  absorption  of 
a  large  proportion  of  the  unemployed.  Many  factors  may 
come  to  modify  this  situation.  It  is  quite  conceivable  that 
a  wide  expansion  in  service  industries,  similar  to  that  of 
1920-1929,  may  again  occur.  Provisions  for  a  shorter  work 
week,  for  the  restriction  of  child  labor,  and  for  the  payment 
of  old-age  pensions  may  also  affect  the  size  of  the  labor 
supply.  Nevertheless,  many  present-day  economists  would 
agree  with  the  view  of  J.  M.  Clark  when  he  maintains  that 
technological  advance  and  increased  productivity  may  "cre- 
ate dislocations  in  our  economic  system  because  we  cannot 
make  necessary  adjustments  fast  enough.  ..." 


178 


TECHNOLOGY  AND   SOCIETY 


U.  S.  Bureau  of  Mines 

Hand  Loading  of  Coal 


Goodman  Mfg.  Co. 


Mechanical  Loading  of  Coal 
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On  the  broader  problem,  the  view  of  Professor  Clark 
published  in  1935  contains  even  wider  significance:  "Im- 
provements have  been  made  since  1929,  enabling  a  given 
output  to  be  produced  with  less  labor,  and  many  more 
probably  stand  ready  for  introduction  when  confidence  re- 
turns sufficiently.  .  .  .  Thus  .  .  .  there  may  be  a  consid- 
erable amount  of  unemployment  even  after  the  current 
revival  has  gone  as  far  as  it  can.  .  .  .  Among  the  possibil- 
ities which  we  may  have  to  meet  .  .  .  are  conditions  of 
unemployment  lasting  a  great  deal  longer  than  cyclical 
depressions  or  temporary  emergencies  produced  by  outside 
causes."  6 

The  Potentialities  of  Machines  for  Labor 

Changes  in  Work  Requirements.  Recent  technological  in- 
novations leading  to  the  perfection  of  continuous  processes 
and  to  the  use  of  industrial  instruments  have  frequently 
been  a  factor  in  relieving  the  laborer  of  many  dull,  difficult, 
and  arduous  routines.  They  have  likewise  created  for  him 
new  tasks  such  as  those  of  machine  supervisor  and  attend- 
ant. It  follows  that  during  the  past  few  decades  opportu- 
nities for  both  semi-skilled  and  unskilled  laborers  should 
have  been  considerably  reduced,  whereas  openings  for  highly 
trained  workers  such  as  electricians,  inspectors,  and  mechan- 
ics should  have  been  increased.  Specialized  work  of  this 
kind  is  more  stimulating  to  the  employee  than  is  that  which 
requires  little  thought  and  initiative.  It  lessens  the  strain 
under  which  he  labors,  for  the  machine  rather  than  the 
worker  must  maintain  a  rapid  pace.  Efficiency  need  no 
longer  rest  entirely  upon  work  systems  such  as  those  de- 
veloped by  Bedaux  some  years  ago.  It  may  follow  upon 
the  mental  and  functional  application  of  scientific  principles. 
The  workman  should  attain  a  new  sense  of  self-importance 
and  of  mastery  as  the  intricacy  of  his  duties  enlarges. 

Mention  of  only  a  few  of  the  wearisome  tasks  formerly 

6  Clark,  John  Maurice,  Economies  of  Planning  Public  Works,  National 
Planning  Board,  U.  S.  Government  Printing  Office,  Washington,  D.  C,  1935. 
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performed  by  hand  but  now  accomplished  by  mechanical 
contrivances  serves  to  illustrate  this  point.  Contrast,  for 
instance,  the  travail  necessary  to  the  hand  firing  of  boiler 
furnaces  with  the  ease  of  present-day  firing  by  means  of  the 
stoker  or  powdered  fuel.  The  latter  have  been  incorporated 
in  even  the  smaller  plants  generating  power.7  Weigh  the 
advantages  of  electric  dredges  in  construction  as  against  the 
drudgery  of  hand  labor.  Consider  the  convenience  with 
which  72  per  cent  of  the  crude  petroleum  produced  in  the 
country  is  now  shipped  from  the  west  coast  to  the  east 
through  pipe  lines  eight  or  ten  inches  in  diameter.8  How 
much  arduous  filling  and  unfilling,  loading  and  unloading 
of  tanks  is  saved?  It  is  evident,  then,  that  machines  and 
technologic  advance  should  not  be  regarded  as  necessarily 
detrimental  to  labor,  for  many  of  the  benefits  derived  from 
invention  are  applied  directly  to  the  worker. 

Improved  Working  Conditions.  Concerted  effort  has  been 
made  by  personnel  administrators  to  alleviate  difficult  or 
unpleasant  conditions  in  the  factory  shop.  With  improved 
methods  of  ventilation  and  use  of  the  partial  vacuum,  both 
of  which  quickly  draw  away  vapors  that  give  rise  to  objec- 
tionable odors,  odors  and  changes  of  odors  are  of  lessening 
consequence  to  the  worker.  New  devices  for  spraying  materi- 
als which  formerly  were  brushed,  likewise  reduce  the  pres- 
ence of  this  unpleasant  factor.  Brushing  operations  kept  the 
worker  in  close  proximity  to  solutions,  whereas  spraying 
devices  obviate  this  necessity.9  Air  conditioning,  which  first 
was  installed  in  factories  for  the  benefit  of  goods  produced — 
or  in  stores,  hotels,  restaurants,  and  theaters  for  the  benefit 
of  customers — is  being  gradually  extended  throughout  work- 
rooms. With  air  conditioning  have  come  better  insulation 
against  noise,  better  heating,  and  better  lighting  devices. 

7  Potter,  A.  A.,  "Power,"  in  Technological  Trends  and  National  Policy,  op. 
ciL,  p.  257. 

8  Osgood,  Harold  A.,  "Transportation,"  in  Technological  Trends  and  Na- 
tional Policy,  op.  cit.,  p.  197. 

9  Howe,  Harrison  E.,  "The  Chemical  Industries,"  in  Technological  Trends 
and  National  Policy,  op.  cit.,  pp.  308-9. 
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In  the  effort  to  lessen  fatigue  and  strain  on  the  part  of  the 
worker,  as  well  as  to  foster  his  general  good  health,  there 
has  been  a  movement  toward  the  building  of  plant  lunch 
rooms  where  hot,  nourishing  food  may  be  purchased  at  a 
reasonable  price,  toward  the  introduction  of  adequate  bath- 
ing and  rest  room  facilities,  and  toward  the  establishment  of 
first  aid  centers  in  factories.  It  may  be  argued  that  such 
schemes  come  as  an  outgrowth  of  humane  viewpoints  or  of 
"good  business  practice"  rather  than  technologic  advance. 
But  this  argument  can  be  substantiated  only  in  a  narrow 
sense.  For  the  most  far-reaching  personnel  systems  are 
generally  instituted  in  "larger"  factories,  and  large-scale 
production  necessitating  large  units  of  productive  equip- 
ment may  be  closely  correlated  with  the  advent  of  tech- 
nology. By  implication  at  least,  then,  technology  has 
brought  with  it  an  emphasis  upon  decent  working  conditions. 

Safeguards  against  Disease.  There  has  been  a  growing 
consciousness  among  employers  that  sanitary,  healthful 
workrooms  are  essential  today.  This  feeling  arises  from  the 
realization  that  productivity  increases  as  environmental  fac- 
tors become  increasingly  favorable  and  that  the  employer  is 
morally,  as  well  as  often  legally,  bound  to  safeguard  the 
health  of  his  employees.  While  conditions  are  by  no  means 
uniform  throughout  the  country,  it  can  safely  be  said  that 
in  a  majority  of  industries  the  grime  and  the  filth  of  yester- 
year have  been  done  away  with. 

Particularly  in  states  where  Workmen's  Compensation 
laws  against  industrial  accident  and  disease  are  stringently 
enforced,  additional  measures  are  taken  to  guard  against 
the  spread  of  disease.  Poisoning  has  been  prevented  by 
applying  proper  oils  or  powders  to  the  skin  of  workers 
handling  dangerous  compounds.  Inhalation  of  harmful  dust 
has  been  prevented  in  various  ways.  In  some  instances 
those  who  work  in  close  proximity  to  dust-yielding  materials 
are  required  to  wear  masks  and  respirators;  in  others,  new 
processes  have  been  devised  whereby  treatment  of  dust- 
producing  materials  is  carried  on  mechanically  in  closed 
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receptacles;  again,  equipment — for  example  that  for  spray, 
running  water,  or  exhaust  systems  of  ventilation — is  in- 
stalled to  effect  the  artificial  purification  of  air. 

Shorter  Hours.  Technology  as  manifest  in  the  increased 
use  of  labor-saving  devices  has  in  plain  fact  revolutionized 
hours  of  labor.  Whereas  a  sixty -hour  working  week  was  once 
the  norm,  the  thirty-hour  week  is  gradually  being  adopted 
today.  The  implications  of  this  change  are  vast.  The  work- 
ing man  no  longer  leaves  home  at  sunrise  and  returns  at 
sunset  too  tired  to  do  more  than  read  the  newspaper  and 
go  to  bed.  He  departs  from  the  factory  wondering  "what 
shall  I  do  tonight — stay  home  and  listen  to  the  radio,  go 
to  the  movies,  or  take  a  drive  in  my  carp  "  Perhaps  he  even 
goes  so  far  as  to  think  that  the  worker's  life  is  not  so  bad, 
providing  he  can  hold  his  job;  for  technology  has  given 
him  new  sources  of  recreation  and  infinitely  more  leisure 
time. 

Higher  Wages.  Technology  has  brought  to  labor  one 
other  essential  advantage,  something  of  vital  concern — a 
higher  wage.  Figures  gathered  from  the  Census  of  Manu- 
factures by  the  National  Industrial  Conference  Board  show 
that  the  average  amount  earned  annually  per  wage  earner 
in  manufacturing  industries  in  the  United  States  rose  from 
$426  in  1899  to  $1315  in  1929.  Even  allowing  for  a  rapidly 
rising  price  level,  the  "real"  wage  per  wage  earner  rose 
39  per  cent  during  this  period.  In  other  words,  the  average 
factory  worker  could  buy  over  one-third  more  goods  with 
his  yearly  earnings  in  1929  than  he  could  buy  with  them  in 
1899. 10  While  "real"  wages  were  reduced  in  subsequent 
depression  years,  by  1935  they  had  risen  sharply  once  more.11 
The  National  Industrial  Conference  Board  found  that  "the 
use  of  machinery  has  been  the  chief  cause  of  the  great  im- 
provement in  the  purchasing  power  and  the  standard  of 
living  of  the  masses  of  the  people."  12  It  is  a  well-recognized 

10  Machinery,  Employment  and  Purchasing  Power,  National  Industrial  Con- 
ference Board,  New  York,  1935,  p.  91. 

11  Ibid.,  p.  93.  12  Ibid.,  p.  100. 
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fact  that  the  standard  of  living  in  highly  industrialized 
countries  far  exceeds  that  in  countries  where  systems  of 
production  have  remained  in  a  pre-machine  stage. 

The  Training  of  Workers.  It  has  already  been  stated  that 
the  machine  has,  in  recent  years,  changed  the  character  of 
work  available;  that,  in  short,  it  has  brought  about  a  new 
position  for  labor — that  of  the  machine  superintendent  class. 
If  as  years  go  by  it  is  proved  that  technological  inventions 
have  led  to  an  increased  demand  for  highly  trained  labor 
and  to  a  decreased  demand  for  what  is  generally  known  as 
semi-skilled  and  unskilled  labor,  considerable  change  in  the 
educational  system  will  be  required.  Already  there  is  known 
to  be  a  shortage  of  experienced  persons  in  many  lines  of 
work.  This  shortage  is  often  cited  by  the  producer  as  an 
argument  for  lengthening  hours  of  employment.  When  the 
millions  of  unemployed  who  are  anxious  to  earn  a  livelihood 
are  offered  to  him,  he  is  reluctant  to  look  upon  hiring  them 
as  an  alternative  to  intensifying  the  load  carried  by  his 
regular  "hands,"  for  he  finds  it  expensive  and  cumbersome 
to  train  "green"  workers.  He  is  likely  to  point  to  the  need 
for  trade  union,  government,  or  public  school  vocation  and 
rehabilitation  programs. 

There  is  ample  evidence  of  the  need  for  such  programs, 
and  as  time  goes  on  the  need  is  likely  to  become  more  acute. 
When  increasing  numbers  of  workers  have  obtained  tech- 
nical training  along  a  particular  line,  the  labor  market  is 
apt  to  become  more  rigid  than  it  has  been  in  the  past — 
that  is,  any  one  person  will  be  less  capable  of  transferring 
from  one  job  to  another  than  he  was  at  the  unskilled  level. 
Hence  business  and  government  will  have  to  plan  for  the 
security  of  the  person  who  is  dependent  upon  a  given  occupa- 
tion for  his  livelihood.  These  same  agencies  will,  moreover, 
bear  responsibility  for  those  who  are  temporarily  jobless  due 
to  the  introduction  of  labor-saving  devices.  The  future  will 
witness  real  need  for  careful  vocational  and  rehabilitational 
guidance,  together  with  free  placement  services.  The  federal 
government  and  many  state  governments  have  recently 
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recognized  this  need  and  have  set  up  the  groundwork  for 
such  a  program. 

Labor  Organization 

Unions  Patterned  after  Industry.  Workers  have  not  waited 
for  business  and  government  to  act.  They  have  taken  the 
initiative  themselves  towards  bettering  conditions  of  work 
by  molding  their  ranks  into  substantial  organized  groups. 
The  forces  which  have  hastened  the  growth  of  a  highly  in- 
tegrated economy  are  in  many  ways  similar  to  those  which 
have  given  impetus  to  the  rise  of  an  American  labor  move- 
ment. Large-scale  enterprise,  the  concentration  of  industry, 
and  trade  associations  have  brought  parallel  developments 
in  the  organization  of  labor. 

Craft  Unions.  For  many  years  the  union  local  was  de- 
veloped upon  a  craft  basis,  that  is,  its  membership  was 
comprised  almost  entirely  of  workers  engaged  in  one  given 
craft  or  occupation.  This  was  in  accordance  with  the  eco- 
nomic status  of  industry,  which  at  the  opening  of  the  nine- 
teenth century  was  still  concerned  largely  with  local  ar- 
rangements. As  the  factory  system  and  bases  for  commerce 
became  national  and  international  in  scope,  local  unions  of 
a  given  type  organized  into  national  and  international  chap- 
ters. These  unions  were  thus  able  to  operate  in  a  field  com- 
parable in  size  to  that  covered  by  employers'  organizations. 
The  federation  of  national  unions  begun  in  1886  was  the 
American  Federation  of  Labor. 

The  A.  F.  of  L.  with  its  craft  union  system  kept  control 
of  the  situation  for  many  years.  A  few  independent  unions, 
of  which  the  Railroad  Brotherhoods  are  outstanding,  were 
formed  coexistently  and  cooperated  closely  with  the  Fed- 
eration. But,  in  the  main,  leadership  and  action  were 
centered  within  the  auspices  of  this  one  group,  which  was  in 
a  real  sense  an  aristocracy  of  workers.  Those  employed  at 
such  occupations  as  the  building,  printing,  and  machinist 
trades  were  particularly  well  unionized.  Organization  of 
semi-skilled  and  unskilled  labor  lagged  far  behind. 
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This  was  the  state  of  trade  unionism  well  into  the  outset 
of  the  great  depression.  A  certain  stimulus  was  given  to- 
wards organization  during  the  World  War,  but  much  of  the 
gain  was  lost  in  subsequent  years.  It  is  estimated  that  the 
"percentage  of  all  employees  organized  rose  from  8.6  in 
1910  to  17.5  in  1920  and  fell  again  to  9.3  in  1930."  13  By 
1933,  having  experienced  the  terrific  insecurity  of  lean  years, 
witnessing  a  slight  improvement  in  business  conditions,  and 
encouraged  by  the  attitude  of  the  government  towards  or- 
ganized labor  (as  shown  by  the  National  Recovery  Act  and 
the  National  Labor  Relations  Act)  trade  union  activity 
became  suddenly  heated. 

Industrial  Unions.  It  was  during  this  period  of  enthusiasm 
that  the  Committee  for  Industrial  Organization  got  under 
way.  The  A.  F.  of  L.  had  been  an  instrument  for  local  groups 
of  workers  engaged  at  a  given  craft  and  for  nationally  or- 
ganized groups  of  the  same  kind.  Yet  it  had  not  sought  to 
bargain  for  all  persons  employed  by  a  given  corporation  or 
for  all  persons  engaged  in  an  industry  regardless  of  occupa- 
tion. This  was  the  direction  in  which  business  was  moving. 
Advanced  technology  encouraged  the  formation  of  large- 
scale  units  under  a  single  management.  In  order  to  make 
itself  felt,  labor  had  of  necessity  to  build  upon  a  similar 
pattern,  upon  a  basis  indigenous  to  the  newly  evolved 
economic  structure. 

Indeed,  the  A.  F.  of  L.  with  its  predominantly  craft 
character  had  left  unorganized  the  mass  production  indus- 
tries: 14 

"In  1934  about  two-thirds  of  all  American  trade-union  mem- 
bers were  concentrated  in  the  mining,  quarrying  and  oil,  build- 
ing, transportation  and  communication,  clothing,  and  paper 
industries.  In  manufacturing  industries  other  than  clothing  and 
paper  and  printing  there  were  only  14  per  cent  of  all  trade  union 
members.  Organization  in  the  heavy  industries — automobiles, 
steel,  rubber,  and  others — was  very  limited." 

13  The  Structure  of  the  American  Economy,  Part  I,  National  Resources  Com- 
mittee, U.  S.  Government  Printing  Office,  Washington,  D.  C,  June  1939,  p.  318. 

14  Ibid.,  p.  320. 
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The  Federation  had,  however,  broken  away  from  strict 
craft  lines  in  many  instances.  Examples  of  such  departure 
are  to  be  found  in  radio  and  electrical  manufacturing,  lum- 
ber and  the  aircraft  industries,  in  each  of  which  one  union 
was  given  jurisdiction  over  an  entire  industry.  It  had  also 
approved  cooperative  action  by  a  number  of  separate  craft 
unions.  It  had  even  gone  so  far  in  1934  as  to  approve  in 
principle  the  need  for  industrial  unions. 

The  Committee  for  Industrial  Organization  was  estab- 
lished in  1935.  It  was  initiated  by  the  presidents  of  eight 
international  unions  affiliated  with  the  A.  F.  of  L.,  the  ex- 
press objective  being  "encouraging  and  promoting  the  or- 
ganization of  the  unorganized  workers  in  mass  production 
and  other  industries  upon  an  industrial  basis  .  .  .  and  .  .  . 
to  bring  them  under  the  banner  and  in  affiliation  with  the 
American  Federation  of  Labor  as  industrial  organizations."  15 
Inasmuch  as  the  A.  F.  of  L.  refused  to  grant  unrestricted 
industrial  charters,  the  C.  I.  0.  proceeded  on  its  own  initi- 
ative to  unionize  workers  along  industrial  lines.  This  widely 
discussed  break  is  still  to  be  found  in  the  ranks  of  organized 
labor.  The  C.  I.  0.  acted  as  an  independent  labor  organiza- 
tion as  early  as  1936,  although  it  was  not  until  November 
1938  that  it  adopted  a  formal  constitution. 

Numbers  Organized.  Already  in  1937  trade  union  mem- 
bership had  risen  to  unprecedented  heights.  Although  it  is 
impossible  to  obtain  accurate  count  of  the  members  en- 
rolled, membership  claimed  for  unions  in  the  United  States 
during  the  autumn  of  1937  was  as  follows:  16 

American  Federation  of  Labor 3,271,000 

Committee  for  Industrial  Organization.  3,718,000 

Unaffiliated  trade  unions 550,000 

Total 7,539,000 

Union  Demands  and  Technology.  It  is  not  only  the  rise 
in  union  membership  which  is  so  significant  today;  the 
way  in  which  union  organization  has  altered  so  as  to  meet 

16  Ibid.,  p.  321.  16  Ibid.,  p.  324. 
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the  changing  structure  of  industry  is  of  even  greater  im- 
portance. Labor  practices  are  slowly  being  standardized 
over  wide  reaches  of  American  industry  through  the  signing 
of  identical  union  agreements.  More  and  more  such  agree- 
ments cover  problems  arising  out  of  the  impact  of  tech- 
nology, and  they  call  for  joint  effort  of  management  and 
labor  along  various  lines:  methods  of  spreading  work  dur- 
ing business  recess,  rate  of  introduction  of  new  machines, 
and  rationalization  of  industrial  procedures  generally.  The 
growing  interdependence  between  units  of  any  given  large 
industry  is  such  that  stoppage  of  any  one  unit  is  likely  to 
throw  the  entire  industry  out  of  gear.  Continuous  process 
itself  makes  stoppage  in  any  sector  a  serious  matter.  Both 
labor  and  management  are  realizing  this.  They  are  realiz- 
ing, too,  that  uninterrupted  operation  is  of  equal  benefit  to 
all  concerned.  Only  by  concerted  cooperation  can  the  de- 
sired ends  be  achieved.  Responsibility  on  the  part  of  labor 
is  likely  to  be  effective  when  once  labor  is  given  a  greater 
share  of  power  in  determining  the  conditions  under  which 
industry  is  operated. 
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CHAPTER  IX 
THE  FARMER 

The  Condition  of  the  Farmer  as  a  Measure  of  Civilization 

It  is  often  said  that  the  condition  of  a  country  may  best 
be  judged  by  the  state  of  its  agriculture.  In  Guatemala  the 
still  quite  primitive  Mayan  Indian  relies  almost  entirely 
upon  his  own  immediate  physical  prowess  to  produce  food 
and  to  live.  Even  beasts  of  burden,  the  donkey  and  the  ox, 
are  rare  in  that  country  today.  The  Indian  not  only  plants 
and  harvests  by  means  of  the  simplest  of  hand  methods;  he 
also  hoists  the  fruits  of  his  labor  upon  his  back  and  trudges 
mile  upon  mile  of  mountainous  road  to  the  market  place. 
His  diet  is  simple  because  his  agricultural  knowledge  is  lim- 
ited. The  economic  pattern  of  his  living  is  simple  for  it  too 
is  bounded  by  his  meager  resourcefulness.  His  is  a  day  long 
past  in  many  countries  of  the  world. 

It  is  a  far  cry  from  the  Guatemalan  Indian  to  the  Soviet 
farmer  who,  as  he  casually  guides  the  power-driven  com- 
bine, looks  out  upon  a  veritable  ocean  of  wheat  stalks. 
Wheat  and  sky!  Though  he  rides,  he  has  rarely  seen  the 
boundaries  of  the  government  farm  upon  which  he  labors. 
For  it  stretches  far  across  the  flatlands.  Where  one  man 
and  machine  leave  off,  another  begins.  Uniformity  of  per- 
formance; agriculture  on  an  efficiency  rather  than  a  suffi- 
ciency basis;  agriculture  as  molded  by  technology — the 
thresher,  the  reaper,  the  tractor,  and  the  truck.  Scarcely 
the  same  world — the  milpa  of  the  Guatemalan  Indian,  the 
collective  of  the  Russian. 

Mechanization  Unevenly  Distributed.  The  Russian  looks 
to  the  United  States  for  his  example.  He  knows  that  "every 
American  farmer  has  a  car,  a  tractor,  and  a  truck,"  that 
"each  farmhouse  is  equipped  with  electricity,  gas,  and  run- 
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ning  water."  Exaggerations  these,  perhaps,  but  coming 
more  and  more  to  be  a  reality.  For  the  American  farmer, 
like  the  industrialist,  stands  to  benefit  measurably  by  tech- 
nology. He  too  can  save  time  and  energy,  increase  profits; 
he  too  can  use  machines  to  do  the  work  which  formerly  he 
did  by  hand. 
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McAnally  Studio,  Dallas,  Texas 

The  Old-Time  Way 
Note  the  dirt  being  taken  away  from  the  plants. 


In  Chapter  IV  the  development  of  farm  machinery  was 
discussed  in  detail.  When  discussing  the  impact  of  tech- 
nology upon  agriculture  in  the  United  States,  it  should  be 
stressed  that  this  impact  has  fallen  unevenly  about  the 
countryside.  Because  the  ownership  of  land  is  a  primary 
factor  in  farming,  and  because  strips  of  land  differ  consider- 
ably as  to  size,  location,  usage,  and  topography,  there  is  an 
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essential  variance  in  farm  practice.  Subjective  factors  such 
as  the  temperament  of  the  farmer,  his  willingness  to  adopt 
new  techniques,  and  his  financial  ability  to  modernize  his 
holdings  also  differ  widely.  But  it  is  significant  that  tech- 
nologic advance  has  brought  with  it  vast  innovations  which 
a  large  majority  of  young  and  progressive  agriculturists 
throughout  the  nation  have  been  quick  to  recognize.  Ob- 
viously, as  time  goes  on  a  larger  and  larger  percentage  of 
farm  owners — if  for  no  other  reason  than  that  they  are 
forced  to  do  so  by  competition — will  awaken  to  the  advan- 
tages brought  to  them  through  technology. 

Extent  of  the  Tractor's  Use 

The  advantages  of  the  tractor  are  obvious:  its  efficiency, 
especially  in  large-scale  agriculture;  its  ease  of  operation; 
the  fact  that  it  emancipates  the  farmer  from  drudgery,  and 
that  it  largely  eliminates  the  cost  and  care  of  draft  animals. 
But  how  practical  a  machine  is  the  tractor?  Does  it  achieve 
results  as  fruitful  as  those  brought  about  by  the  old-time 
hand  operations ?  Can  it  be  used  in  the  cultivation  of  a  wide 
variety  of  crops?  Is  it  effective  on  the  small  as  well  as  on 
the  large  farm,  on  rolling  as  well  as  on  level  lands?  And 
most  important  of  all,  is  it  financially  within  the  reach  of 
the  American  farmer?  True,  he  can  borrow,  or  he  may  buy 
on  "time."  But  will  he  make  profits  sufficient  to  finance  his 
purchase  in  the  end? 

Domestic  Sales  of  Tractors.  Queries  such  as  these  may  well 
be  answered  by  inquiring  into  the  number  of  tractors  in  use 
in  the  United  States.  Actual  experience  is,  of  course,  the 
best  keynote  to  usefulness,  profit,  and  loss.  The  fact  that 
the  number  of  tractors  operated  in  the  United  States  has 
risen  sharply  over  a  short  period  of  time  is  indicative  of  the 
effectiveness  of  the  tractor  as  a  work  instrument. 

The  following  figures  can  best  be  interpreted  in  the  light  of 
the  number  of  farms  in  existence.  Obviously  it  is  the  ratio 
of  number  of  tractors  to  number  of  farms  that  is  of  real 
significance  in  a  discussion  of  this  sort.     For  purposes  of 
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Table  9. — Domestic  Sales  of  Tractors  and  Estimated  Number 
of  Tractors  on  Farms,  1909-1937* 


Year 

Domestic  Sales  of 
Tractors,   All   Types 

Estimated  Number  of 

Tractors  on  Farms 

January  1  of  Each    Year 

1909 

2,000 

No  report 

1910 

4,000 

10,000 

1911 

7,000 

No  report 

1912 

11,500 

No  report 

1913 

7,000 

No  report 

1914 

15,000 

No  report 

1915 

21,000 

25,000 

1916 

27,819 

35,000 

1917 

49,504 

50,000 

1918 

96,470 

85,000 

1919 

136,162 

160,000 

1920 

162,988 

246,083 

1921 

72,420 

350,000 

1922 

102,344 

360,000 

1923 

120,085 

400,000 

1924 

99,011 

455,000 

1925 

121,998 

505,933 

1926 

126,725 

584,532 

1927 

160,637 

665,038 

1928 

103,893 

766,332 

1929 

160,042 

826,183 

1930 

132,749 

920,021 

1931 

66,901 

997,943 

1932 

19,911 

1,051,646 

1933 

21,301 

1,077,121 

1934 

58,785 

1,090,203 

1935 

138,606 

1,123,251 

1936 

184,973 

1,204,953 

1937 

249,300 

1,314,042 

clarification  the  years  1930  and  1936  may  be  cited.  These 
years  are  convenient  landmarks  inasmuch  as  the  federal 
government  conducted  a  detailed  agricultural  census  1  in 
1930,  and  the  National  Research  Project  of  the  Works 
Progress  Administration  made  a  survey  of  selected  farms  in 
1936. 

*  Tractors,  Trucks  and  Automobiles,  Works  Progress  Administration,  Phila- 
delphia, 1938,  p.  78. 

1  Fifteenth  Census  of  the  United  States:  1930,  "Agriculture,"  U.  S.  Depart- 
ment of  Commerce,  Bureau  of  the  Census,  1932. 
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Size  of  Farm.  In  both  1930  and  1936  it  was  found  that 
with  certain  exceptions,  notably  those  of  garden  and  truck 
crop  cultivation,  comparatively  few  tractors  were  to  be 
found  in  use  on  small  farms.  The  1930  census  enumerated 
6,289,000  farms.  Of  these  approximately  one  in  seven 
(13.5  per  cent)  reported  having  tractors.  The  farms  were 
classed  according  to  size:  3,733,000  were  under  100  acres; 
2,556,000  were  100  acres  or  over.  If  it  is  assumed  that  most 
of  the  920,021  tractors  used  on  farms  in  1930  were  used 
mainly  on  farms  of  100  acres  or  more,  an  approximate 
ratio  of  one  tractor  to  every  three  large  farms  may  be  in- 
ferred. That  the  usefulness  and  hence  the  adaptation  of  the 
tractor  expands  with  the  increased  size  of  the  farm  upon 
which  it  is  worked  is  borne  out  by  the  findings  of  the  1936 
survey.  In  this  survey,  limited  to  farms  predominantly  en- 
gaged in  corn,  dairy,  small  grain,  western  cotton  and  potato 
production,  farms  were  divided  into  three  groups:  under 
98  crop  acres;  98-277  crop  acres;  and  278  crop  acres  or  over. 
The  percentage  of  farms  upon  which  tractors  were  found  to 
be  operating  in  each  of  these  groups  was  36,  61,  and  89  per 
cent  respectively. 

Topography.  It  is  a  foregone  conclusion  that  tractors  may 
be  operated  to  greater  advantage  over  flat  or  slightly  undu- 
lating soil  than  over  rolling  and  rough  ground.  That  owners 
of  medium-sized  farms  (98-277  crop  acres)  have  been  quick 
to  recognize  this  fact  was  illustrated  by  findings  of  the  1936 
survey.  They  point  to  a  far  higher  percentage  of  tractors  in 
use  on  medium-sized  farms  of  level  or  slightly  undulating 
topography  than  on  medium-sized  farms  of  rough  and  rolling 
topography.  It  is  noted,  however,  that  topography  is  not  a 
sole  consideration  in  the  buying  of  tractors;  the  operators 
of  large  farms  tended  to  own  tractors  regardless  of  the 
surface  structures  of  their  holdings. 

Type  of  Crop.  The  tractor  has  proven  itself  efficient  in 
cultivating  diverse  crops.  Extensive  use  of  this  machine 
was  made  by  farmers  in  the  small  grain  area  (primarily  in 
Washington,   Oregon,   Montana,   Nebraska,   Texas,   Okla- 
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homa,  and  the  Dakotas)  as  early  as  1912.  Its  usefulness 
has  since  been  extended.  By  1920  the  two-plow  lightweight 
field  tractor  had  become  well  established  in  the  Corn  Belt 
and  in  the  eastern  edge  of  the  Great  Plains  small  grain  area 
(Iowa,  Illinois,  Indiana,  western  Ohio,  southern  Wisconsin 
and  Minnesota,  and  eastern  sections  of  the  Dakotas,  Ne- 
braska, and  Kansas).  By  1925  a  marked  concentration  of 
tractors  was  to  be  found  in. dairy,  truck-crop  (vegetable  and 
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Caterpillar  Tractor  Co. 

Seedbed  Preparation  with  Diesel  Tractor  and  34-Foot 
Spring-Tooth  Harrow 


potato)  and  fruit  areas  (such  as  Long  Island,  southeastern 
Pennsylvania,  western  New  York,  northern  Ohio,  Indiana, 
Illinois,  southeastern  Wisconsin  and  California).  The  num- 
ber of  tractors  utilized  in  the  corn  area  was  shown  to  have 
increased  noticeably  by  the  time  of  the  1930  census.  This 
was  largely  due  to  the  adoption  of  the  all-purpose  tractor, 
which  is  particularly  suited  to  the  cultivation  of  corn. 

Tractors,  then,  have  already  been  applied  successfully  to 
the  cultivation  of  most  important  crops  in  the  northeastern, 
central,  and  western  sections  of  the  United  States.  Until 
recently  they  have  been  comparatively  rare  in  the  cultiva- 
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tion  of  the  cotton  crop  of  the  South,  but  even  there  con- 
siderable use  is  now  being  made  of  them.  The  tractor  is 
already  firmly  established  on  large  cotton  farms  of  Texas 
and  Oklahoma,  as  well  as  on  cotton  plantations  located  on 
the  Mississippi  and  within  the  Delta  cotton  area. 

It  would  appear  that  the  tractor  has,   in  most  cases, 
proven  itself  of  value  to  the  farmer.    Although  it  is  less  at- 


Large  All-Purpose  Tractor  and  Mounted  Corn  Picker 


tractive  to  the  owner  of  small  or  rolling  property  than  it  is 
to  the  owner  of  a  large  and  level  piece  of  farm  land,  the  wide- 
spread approval  of  its  application  speaks  for  itself.  Were  the 
tractor  an  impractical,  inefficient,  or  debt-conducive  vehicle, 
the  rise  in  tractor  sales  would  scarcely  have  jumped  from 
2000  in  1909  to  almost  250,000  in  1937.   It  is  significant  that 
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data  submitted  by  the  1936  survey  indicate  that  farm  own- 
ers under  the  age  of  forty  had  purchased  tractors  more  rapidly 
than  had  those  of  forty  or  more  years  of  age.  It  was  found 
that  younger  men  not  only  had  been  eager  to  introduce  power- 
driven  agricultural  apparatus  during  good  times  but  had 
also  continued  to  purchase  such  machines  during  depression 
years  when  there  was  a  general  decrease  in  heavy  investment 
of  every  kind.2  This  finding  would  lead  to  the  generalization 
that  tractor  installation  will  continue  at  a  rapid  pace  in 
years  to  come.  The  projection  of  trends  of  this  sort  must, 
however,  weigh  such  imponderables  as  the  status  of  em- 
ployment, the  liquidity  of  farm  assets,  and  the  market  for 
farm  produce  in  future  decades. 

Farm  Motor  Vehicles 

Number  of  Trucks  and  Automobiles  in  Use  Up  to  1930. 
The  truck  and  the  automobile,  machines  well  known  to  the 
industrialist  and  to  the  urban  dweller,  have  not  been  with- 
out their  impact  upon  the  farmer.  Rural  adoption  of  these 
vehicles  of  transportation  has  been  such  as  to  revolutionize 
farm  life.  The  farmer  is  no  longer  a  person  of  isolation.  He 
may  drive  miles  to  visit  a  neighbor  or  to  shop  at  a  convenient 
local  center.  He  may  bring  his  produce  to  market  without 
undue  waste  of  time  and  effort.  He  may  take  part  in  the 
ordinary  run  of  community  affairs,  may  exert  pressure  on 
political  matters. 

The  speed  with  which  automobiles  and  trucks  have  been 
purchased  by  farmers  is  an  index  of  the  useful  as  well  as  the 
pleasure-giving  qualities  afforded  to  agriculturists  by  these 
fast-moving  products  of  technological  invention.  In  1905 
the  total  number  of  motor  vehicles  in  operation  in  the  United 
States  was  77,000;  by  1909,  300,000  automobiles  and  6000 
motor  trucks  had  come  into  use.  Census  data  prior  to  that 
gathered  in  1920  did  not  distinguish  between  urban  and 
rural  location  of  automobiles  and  trucks.  Compare  these 
early  figures,  however,  with  those  showing  the  number  of 

2  Tractors,  Trucks  and  Automobiles,  op.  cii.,  pp.  19-31. 
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trucks  and  automobiles  operated  on  farms  alone  in  the 
years  1920  and  1930. 

Table  10. — Number  of  Motor  Vehicles  on  Farms  in  the 
United  States,  1920  and  1930  * 


Automobiles 

Motor 

Trucks 

Region 

1920 

1930 

1920 

1930 

United  States 

2,146,362 

4,134,675 

139,169 

900,385 

North  Atlantic  states . 

209,693 

405,796 

30,130 

158,761 

North  Central  states. 

1,243,890 

1,952,245 

59,449 

379,029 

South  Atlantic  states . 

200,103 

481,693 

15,787 

94,946 

South  Central  states. 

270,416 

871,644 

14,608 

142,359 

Western  states 

222,260 

423,297 

19,195 

125,290 

Use  in  1936.  This  story  may  be  carried  even  further. 
The  1936  survey  of  the  Works  Progress  Administration, 
by  projecting  recent  trends,  estimates  that  approximately 
1,000,000  motor  trucks  were  in  use  on  farms  in  the  United 
States  by  1936.  By  a  similar  process  of  reasoning,  com- 
pilers of  the  survey  estimate  the  number  of  automobiles  on 
farms  to  have  approximated  4,214,675  in  1936.  The  field 
study  made  under  the  auspices  of  this  survey  consisted, 
among  other  things,  in  the  investigation  of  motor  vehicles  on 
a  selected  number  of  farms.  It  was  found  that  whereas  the 
number  of  automobiles  in  use  on  these  farms  had  increased 
only  2  per  cent  during  the  period  1929-1936,  the  number  of 
trucks  had  increased  27  per  cent.  Doubtless  the  fact  that 
motor  trucks  were  adopted  by  farmers  more  gradually  than 
automobiles  in  the  early  years  of  their  introduction  accounts 
for  this  difference  in  percentage  increase.  Farm  usage  of 
trucks,  it  may  be  inferred,  is  still  far  below  the  saturation 
point.  It  is  likely  that  farmers  will  continue  to  buy  trucks 
in  large  numbers  in  the  near  future.  Automobiles,  still  as 
much  a  luxury  as  a  work  article,  will  surely  be  bought  in 
increased  quantities  during  "good"  times,  but  it  is  likely 
that  their  sales  to  farmers  will  remain  constant  or  even 
decline  during  times  of  depression. 

*  Fifteenth  Census  of  the  United  States:  1930,  "Agriculture,"  quoted  in  Trac- 
tors, Trucks  and  Automobiles,  op.  cit.,  p.  39. 
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Results  of  the  1936  survey  indicate  that  the  distribution 
of  motor  trucks  throughout  the  country  tended  to  follow 
that  of  farm  tractors;  only  in  the  Corn  Belt  did  the  con- 
centration of  trucks  exceed  that  of  tractors.  In  addition, 
heavy  concentration  of  farm  trucks  was  noted  on  fruit, 
vegetable,  and  dairy  farms  of  the  Middle  Atlantic  states,  on 
the  shores  of  the  Great  Lakes,  and  in  the  valleys  of  the 
Pacific  Coast  states.  The  geographic  distribution  of  farm 
automobiles  in  1930  followed  rather  closely  that  of  land 
harvested  crops.  Here  there  was  a  larger  than  normal  con- 
centration of  farm  automobiles  in  the  North  and  in  the 
East.3  While  the  type  of  crop  cultivated  undoubtedly  ex- 
erts influence  upon  the  frequency  with  which  farmers  intro- 
duce power-driven  vehicles,  it  is  also  natural  that  the  eco- 
nomic status  of  the  farmer  should  be  an  important  factor 
in  his  willingness  to  purchase  expensive  equipment.  Could 
the  economic  position  of  the  southern  landowner  be  strength- 
ened, there  would  undoubtedly  be  a  spurt  in  motor  sales  in 
the  South. 

Increased  Productivity 

Mechanization  Has  Accompanied  Growing  Need.  It  is 
noteworthy  that  the  two  periods  in  American  history  dur- 
ing which  the  development  and  the  adoption  of  farm  machin- 
ery assumed  large  proportions  were  those  of  the  Civil  War 
and  the  World  War  of  1914-1918.  In  each  of  these  periods 
an  increased  demand  for  farm  products,  coming  as  it  did  at 
a  time  when  there  was  a  scarcity  of  farm  workers,  resulted 
in  the  introduction  of  labor-saving  and  efficiency  devices. 
Necessity  was  the  mother  of  invention,  and  invention  once 
applied  continued  to  operate. 

High  productivity  resulting  from  the  installation  of  power- 
driven  agricultural  machinery  in  times  of  military  stress 
became  the  norm  for  more  peaceful  eras.  This  norm,  height- 
ened through  new  invention  and  through  the  discovery  of 

3  Ibid.,  p.  14. 
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advanced  methods  of  farming  technique,  was  only  a  meas- 
uring rod  for  that  which  was  to  come.  As  the  population 
of  the  country  multiplied,  it  was  suddenly  realized  that 
there  was  a  scarcity  of  good  farm  land;  that  what  had  long 
been  considered  worthless  strips  of  ground  could  and  should 
be  put  into  workable  condition.  It  was  realized,  too,  that 
the  yield  of  plants  and  the  reproduction  rate  of  farm  animals 
were  low;  that  insect  germs  and  pests  which  brought  disease 
to  crops  and  to  cattle  might  be  more  adequately  dealt  with. 

Technology  provided  the  basic  materials  whereby  unsatis- 
factory conditions  such  as  these  might  be  improved.  It 
pointed  the  way  for  power-driven  machinery.  It  also  predi- 
cated the  reconditioning  of  land,  the  breeding  of  plants  for 
increased  yield  and  for  resistance  against  disease,  and  the 
caring  for  animals  with  an  eye  to  higher  rates  of  efficiency 
and  the  prevention  or  cure  of  disease. 

Care  of  Land.  According  to  the  1930  Census,  organized 
drainage  enterprises  covered  over  84,000,000  acres  in  the 
United  States.  At  the  same  time  approximately  19,500,- 
000  acres  were  being  or  had  already  been  reconditioned  by 
means  of  irrigation.  Naturally,  this  sizeable  increase  in  the 
number  of  acres  of  good  land  available  is  not  without  sig- 
nificance.4 In  addition,  since  1933  when  the  national  program 
for  erosion  control  was  put  into  operation,  great  strides 
have  been  made  in  protecting  the  soil  of  land  naturally 
suited  to  agricultural  purposes. 

An  article  appearing  in  a  recent  issue  of  The  New  York 
Times  describes  the  success  of  this  project:  5 

"Here  at  Mankato  in  1934  was  set  up  one  of  a  dozen  projects 
scattered  over  the  country  in  which  the  value  of  terraces — dikes 
thrown  up  around  the  contour  of  a  field  to  stop  water  and  wind 
erosion — was  exemplified  to  farmers.  With  the  terraces  went 
contour  farming,  or  the  planting  of  crops  around  a  slope  at  right 
angles  to  the  fall  of  the  land,  and  strip  cropping  which  means 

4  McCrory,  S.  H.,  Hendrickson,  R.  F.,  and  Committee,  "Agriculture,"  in 
Technological  Trends  and  National  Policy,  U.  S.  Government  Printing  Office, 
Washington,  D.  C,  June  1937,  pp.  122-23. 

5  John  M.  Collins  in  The  New  York  Times,  June  4,  1939. 
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the  planting  of  cover  crops  in  alternate  strips  with  tilled  crops, 
so  as  to  halt  the  flow  of  water  or  the  evil  effect  of  high  winds. 

"In  visiting  the  various  farms  cooperating  in  the  last  five 
years  in  the  project  here,  visitors  heard  how  the  use  of  terraces 
and  contour  farming  held  the  water  and  soil  back  on  the  fields, 
kept  farm  ponds  from  filling  with  silt  and  increased  crop  yields. 
It  was  said  that  tests  had  shown  that  every  inch  of  water  saved 
through  this  section  of  North  Central  Kansas  meant  an  increase 
of  three  bushels  an  acre  in  the  yield  of  grain.  It  was  explained 
that  the  terraces  could  be  built  with  a  whirlwind  terracer,  which 
is  a  grading  machine  with  a  power  take-off  from  the  tractor,  for 
an  expenditure  of  sixteen  hours  of  labor  and  twenty-five  gallons 
of  fuel  a  mile,  while  the  terraces  could  be  rebuilt  every  two  years 
or  so  at  3.7  miles  for  the  same  cost." 


Crop  Cultivation.  Experimentation  in  the  breeding  of 
plants  for  purposes  of  producing  hardier  crops  has  met  with 
tangible  success.  Introduction  of  the  Ceres  and  Marquis 
varieties  of  wheat  has  resulted  in  a  yield  of  grain  50  to 
55  million  bushels  greater  than  that  which  would  have 
been  grown  on  the  same  land  had  varieties  of  wheat  avail- 
able twenty -five  or  thirty  years  ago  been  utilized.  Further 
gains  in  crop  yield  are  anticipated  through  the  cultivation 
of  Thatcher  wheat.  In  the  case  of  corn,  increased  yield 
through  the  use  of  hybrid  seed  has  in  most  instances  merited 
the  additional  cost  and  effort  necessary  to  obtain  it.  The 
seed  has  not  been  found  extremely  practicable  when  planted 
on  the  southern  fringe  of  the  Corn  Belt  or  in  sections  lacking 
normal  rainfall  and  fertility.  Yields  have  risen  as  much  as 
20  per  cent,  however,  due  to  its  use  in  many  sections  of  the 
belt.  Indeed,  the  demand  for  hybrid  corn  seed  already  far 
exceeds  the  supply  available.  It  is  estimated  that  in  1940 
there  will  be  12  to  15  million  acres  of  hybrid  corn  under 
cultivation,  yielding  an  average  of  35  bushels  per  acre. 
This  amounts  to  an  approximate  increase  of  15  per  cent 
over  yields  prior  to  1937. 

Similar  results  have  been  achieved  in  the  sugar  beet  in- 
dustry.   Due  to  the  introduction  of  new  varieties  of  sugar 
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beet  seed,  the  average  yield  of  sugar  cane  per  acre  in  Louisi- 
ana rose  from  6.8  tons  in  1926  to  16.2  tons  in  1928,  and 
18.8  tons  in  1929.6 

Livestock.  The  outstanding  success  of  several  specially 
supervised  government  projects  seeking  to  stamp  out  dis- 
ease among  livestock  has  been  encouraging.  Under  one 
project  an  area  comprising  700,000  square  miles  was  quar- 
antined because  livestock  were  infected  with  cattle  tick. 
Over  a  period  of  29  years,  91  per  cent  of  this  area  was  freed 
of  tick  and  released  from  quarantine.  In  all,  the  number  of 
infested  areas  was  reduced  from  985  counties  in  15  states  to 
68  counties  in  3  states.  Under  another  project,  cattle 
infected  with  tuberculosis  were  reduced  from  approximately 
4  per  cent  in  1922  to  less  than  one-half  of  1  per  cent  in  1936. 
Measures  are  now  being  taken  to  curb  Bang's  disease. 
About  700,000  head  of  cattle  are  tested  for  it  monthly.7 

The  Present  Status  of  Agriculture 

Greater  Efficiency  of  Farm  Labor.  The  increased  produc- 
tivity with  which  technology  has  endowed  the  farmer  has 
not  been  without  its  effect  upon  him.  Aside  from  the  new 
relationship  which  exists  between  the  farmer  and  the  nation 
as  a  whole,  a  relationship  involving  the  pricing  and  distribu- 
tion of  vast  amounts  of  farm  produce,  two  situations  have 
arisen  which  confront  him  more  immediately:  first,  the 
increased  productivity  per  farm  worker,  leading  as  it  does 
to  a  certain  amount  of  unemployment  among  farm  hands; 
second,  the  tendency  for  farming  to  be  concentrated  under 
the  ownership  of  large  commercial  operators. 

Roy  F.  Hendrickson,  of  the  U.  S.  Department  of  Agricul- 
ture, has  made  the  following  simple  but  telling  statements 
which  illustrate  the  increased  amount  of  produce  raised 
annually  per  individual  farm  worker : 8 

"In  1787,  the  year  the  Constitution  was  framed,  the  surplus 
food  produced  by  19  farmers  went  to  feed  one  city  person.    In 

6  McCrory,  Hendrickson,  and  Committee,  op.  cit.,  pp.  110-12. 

7  Ibid.,  pp.  112-15.  s  Ibid.,  p.  99. 
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recent  average  years  19  people  on  farms  have  produced  enough 
food  for  56  nonfarm  people,  plus  10  living  abroad. 

"Productivity  per  farm  worker  increased  steadily,  and  at 
very  nearly  the  same  rate  in  agriculture  as  in  industry  during 
the  75  years  after  1850.  Between  1910  and  1930,  output  per 
worker  increased  39  per  cent  in  manufacturing  and  41  per  cent 
in  agriculture." 

An  index  made  by  the  Institute  of  Economics  of  The 
Brookings  Institution  to  indicate  labor  efficiency  in  agricul- 
tural production  gives  further  evidence  of  this  phenomenal 
increase  in  productivity.  Using  agricultural  productivity 
per  male  employed  in  agriculture  for  the  years  1897-1901 
as  a  base  of  100,  the  index  is  as  follows: 9 

Index  of  Agricultural  Productivity 
Period  of  Years  per  Male  Employed  in 

Agriculture 

1897-1901  100.0 

1907-1911  99.2 

1917-1921  112.1 

1927-1931  143.1 

Despite  the  fact  that  labor  productivity  in  agriculture 
reached  an  exceedingly  high  point  in  1931,  a  point  from  which 
it  declined  sharply  during  the  depression  and  drought  years 
ensuing,  it  is  likely  that  the  index  constructed  on  this  same 
base  for  the  years  1937-1941  will  be  as  high  or  higher  than 
that  for  the  years  1927-1931.  Agricultural  productivity  is 
rising  steadily  from  the  low  level  to  which  it  receded  in  1936. 

Displacement  of  Workers.  To  the  introduction  of  machin- 
ery and  to  the  increased  productivity  on  farm  lands,  then, 
may  be  attributed  the  fall  in  agricultural  employment. 
Whereas  77.5  per  cent  of  all  persons  reported  by  the  census 
to  be  gainfully  employed  in  the  United  States  in  1840  were 
working  on  farms,  only  21.5  per  cent  of  the  working  popula- 
tion was  employed  in  this  manner  in  1930. 10  This  downward 
trend  in  agricultural  employment  has  been  marked  during 

9  America  s  Capacity  to  Produce,  The  Brookings  Institution,  Washington, 
D.  C,  1935,  p.  38. 

10  McCrory,  Hendrickson,  and  Committee,  op.  cit.,  p.  107. 
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the  past  two  decades.  In  1909  the  total  number  of  persons 
employed  on  farms  in  the  United  States  was  12,209,000;  in 
1936  the  total  was  only  10,997,000.  The  difference  represents 
a  drop  of  10  per  cent  in  the  number  of  persons  engaged  in 
agriculture  for  the  period  cited.11  The  drop  is  spectacular 
in  view  of  the  fact  that  birth  rates  are  generally  high  in 
agricultural  areas.  Inasmuch  as  the  figures  given  include 
both  family  workers  and  hired  workers,  and  inasmuch  as 
many  persons  whose  families  operated  farms  remained  on 
these  farms  during  the  depression  years  when  positions  in 
industry  were  difficult  to  obtain,  it  is  possible  that  this 
percentage  decrease  might  have  been  even  greater  had  the 
depression  not  set  in. 

Introduction  of  power-driven  machinery  has  meant  more 
than  a  mere  saving  of  time  in  the  processes  of  planting  and 
harvesting  crops;  by  replacing  work  animals  it  has  freed 
the  farmer  from  hours  of  labor  formerly  spent  in  breeding 
and  caring  for  horses.  It  is  estimated  that  the  tractor  was 
responsible  for  the  displacement  of  over  5,500,000  work 
animals  between  1921  and- 1935.  Adoption  of  the  automobile 
and  the  truck  resulted  in  the  displacement  of  almost  500,000 
additional  horses.12  Because  the  number  of  horses  used  on 
farms  has  decreased,  there  has  naturally  been  a  decrease  in 
the  amount  of  labor  spent  in  growing  horse  feed  as  well  as 
in  the  care  of  horses.  Land  formerly  devoted  to  this  purpose 
has  been  set  free  for  other  types  of  cultivation.  In  instances 
where  this  land  is  fertile  the  farmer  may  save  time  by  using 
it  rather  than  less  productive  land  for  crop  cultivation;  or 
he  may  be  in  a  position  to  establish  superior  methods  of  farm 
management  with  regard  to  such  practices  as  tillage.  The 
ramifications  of  the  decline  of  the  horse  are  numerous ! 

Commercial  Farming.  While  it  is  a  mistake  to  assume  that 
the  average  size  of  all  farms  in  the  United  States  is  enlarging, 
and  while  assuredly  the  total  number  of  farms  operated  in 

11  Trends  in  Employment  in  Agriculture,  1909-1936,  Works  Progress  Ad- 
ministration, Philadelphia,  1937,  p.  11. 

12  Tractors,  Trucks  and  Automobiles,  op.  cit.,  p.  56. 
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the  country  has  increased  rather  than  decreased  in  recent 
years  (from  6,131,000  in  1909  to  6,510,000  in  1937), 13  it  is 
nevertheless  true  that  there  is  a  growing  tendency  toward 
concentration  of  land  ownership  and  tenancy  in  commercial 
farming. 

Table  11. — Percentage  Distribution  of  Farm  Acreage  According 
to  Size  of  Farms  in  the  United  States,  1900-1935  * 


Size  of  Farm 

Percentage  According 

r  to  Year 

1900 

1910 

1920 

1930 

1935 

19  acres  and  under 

.9 

1.0 

.9 

1.0 

1.2 

20-49  acres 

5.0 

5.2 

5.1 

4.7 

4.4 

50-99  acres 

11.8 

11.7 

11.1 

10.0 

9.9 

100-499  acres 

50.6° 

53.6 

49.26 

45.3 

44.3 

500-999  acres 

8.1 

9.5 

10.6 

11.0 

10.8 

1000  acres  and  over 

23.6 

19.0 

23.1 

28.0 

29.4 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

°  0.2  deducted  by  authors  in  order  that  figures  total  to  100.0. 
6  0.1  deducted  by  authors  in  order  that  figures  total  to  100.0. 


In  actual  fact,  the  total  number  of  farms  under  cultiva- 
tion in  the  United  States  increased  from  5,737,372  in  1900 
to  6,812,350  in  1935.  This  means  that  there  are  more  farms 
of  1000  acres  and  over  under  operation  in  the  country  today 
than  ever  before — 88,662  in  1935  as  compared  with  47,160 
in  1900;  and  there  are  more  farms  of  500-999  acres — 167,452 
in  1935  as  compared  with  102,526  in  1900.  However,  the 
number  of  small  farms  also  increased — from  267,229  in  1900 
to  570,831  in  1935.  Smaller  increases,  of  course,  are  to  be 
found  in  all  of  the  intermediate  groups.  These  figures  can 
be  interpreted  to  show  increases  on  the  one  hand  in  sub- 
sistence farming,  and  on  the  other  hand  in  large-scale  com- 
mercial farming.  But  it  is  probably  too  early  to  predict 
with  any  degree  of  accuracy  pronounced  trends  in  these 
directions.    That  in  1935  far  more  acreage  was  under  cul- 

13  Trends  in  Employment  in  Agriculture,  op.  cit.,  p.  113. 

*  United  States  Census  of  Agriculture:  1935,  General  Report,  Statistics  by 
Subjects,  Vol.  Ill,  U.  S.  Government  Printing  Office,  Washington,  D.  C, 
1937,  p.  50. 
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tivation  in  large  farms  than  in  small  is  evident  from  census 
data  revealing  that  3,057,166  acres  were  under  cultivation 
in  farms  of  less  than  10  acres,  whereas  114,243,581  acres 
were  under  cultivation  in  farms  of  500-999  acres  and  309,- 
700,926  acres  in  farms  of  1000  acres  or  more.14 

The  profitableness  of  such  concentration  can  readily  be 
recognized.  Economies  of  large-scale  production  operate  in 
agriculture  just  as  they  do  in  industry.  Examine,  for  in- 
stance, the  proposition  of  a  tractor  equipped  with  a  Diesel 
engine.  The  original  buying  cost  of  such  a  tractor  is  high. 
However,  the  operating  cost  is  low  providing  the  farm  upon 
which  the  tractor  is  operated  permits  extensive  use  of  a 
heavy  machine.  For  the  Diesel  tractor  consumes  less  than 
three-fourths  as  much  fuel  as  does  the  ordinary  tractor 
equipped  with  carburetor  engine.  At  the  same  time,  a  low- 
grade  type  of  fuel  which  costs  only  half  as  much  as  that 
required  to  run  the  carburetor  engine  may  be  used.15  An- 
other instance,  that  of  the  breeding  of  livestock  for  high 
efficiency,  illustrates  the  benefit  to  be  derived  from  farming 
on  an  immense  scale.  The  extreme  care  and  intelligence  with 
which  animals  of  this  kind  must  be  handled  encourages  a 
large  assemblage  of  units  under  highly  skilled  management. 16 

During  1929,  a  year  when  industry  generally  was  at  a 
peak,  50  per  cent  of  the  farmers  in  the  country  produced 
crops  valued  at  $1000  or  more;  50  per  cent  produced  crops 
valued  at  less  than  $1000.  The  first  group,  that  is,  one-half 
of  the  farmers  in  the  country,  produced  90  per  cent  of  all 
agricultural  products  sold  or  traded  in  that  year.17  This 
concentration  has  been  somewhat  stimulated  by  the  dis- 
covery of  new  non-food  uses  for  crops  resulting  in  a  closer 
alignment  between  industry  and  agriculture. 

Reduction  in  the  number  of  workers  employed  on  farms, 
accompanied  by  the  tendency  toward  large-scale  farming, 

14  U.  S.  Census  of  Agriculture:  1935,  General  Report,  Statistics  by  Subjects, 
Vol.  Ill,  U.  S.  Government  Printing  Office,  Washington,  D.  C.,  1937,  p.  50. 

15  Tractors,  Trucks  and  Automobiles,  op.  cit.,  p.  12. 

16  McCrory,  Hendrickson,  and  Committee,  op.  cit.,  p.  113. 

17  Ibid.,  p.  104. 
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has  meant  an  increase  in  the  wage  of  farm  laborers.  The 
income  of  agricultural  workers  has  risen  as  the  power  and 
machinery  utilized  in  agriculture  have  expanded.18  How- 
ever, too  glowing  a  picture  of  the  future  should  not  be 
painted  because  of  restraining  characteristics  inherent  in 
farming.  Self-sufficient  farming  is  not  a  thing  of  the  past, 
nor  is  the  sharecropper.  Land,  divided  as  it  is  into  small 
strips  upon  which  whole  families  are  dependent,  cannot 
automatically  be  reshuffled  at  will.  And  because  members 
of  a  family  can  endure  untold  hardships,  subsistence  farms 
have  been  able  to  weather  periods  of  hazard,  periods  of 
flood,  of  drought,  of  pestilence,  or  of  plant  disease.19 

Changing  Conditions.  Man  is  as  yet  unable  to  measure  the 
effects  of  many  technological  developments  in  farming.  Be- 
cause of  this,  accurate  prediction  is  impossible.  Yet  it 
is  obvious  that  potentialities  are  tremendous.  Numerous 
phases  of  agriculture  untouched  in  this  discussion — the  pos- 
sibility of  soilless  agriculture,  the  extension  of  mechanical 
devices  as,  for  instance,  the  field  ensilage  corn  harvester, 
the  multiple  row  potato  planter,  the  cotton  picker — may 
open  a  way  to  drastic  change.  And  change  will  be  accom- 
panied by  social  effects  not  easily  estimated.  Many  people 
agree  that  the  forces  of  technology  cannot  be  halted.  Some 
maintain,  however,  that  these  forces  may  be  directed  with 
certain  ends  in  view.  If  this  is  the  case,  those  ends  which 
are  socially  most  desirable  should  be  sought  after.  But  how 
to  agree  on  ways  for  accomplishing  this? 

"Should  agriculture  strive  for  maximum  efficiency  in  produc- 
tion with  larger  and  larger  units,  more  concentrated  ownership 
and  management,  and  fewer  and  fewer  farmers? 

"Should  it  seek  to  support  a  larger  population  with  small  in- 
comes, with  an  increase  in  the  number  of  farms — an  increase 
which  would  limit  the  application  of  technology? 

"Should  it  seek  some  middle  ground  in  which  the  ideal  of 
'family  farms'  is  uppermost,  that  would  limit,  without  eliminat- 
ing, further  technological  advance?"  20 

18  Ibid.,  p.  107.  19  Ibid.,  p.  101.  20  Ibid.,  p.  105. 
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Courtesy  Chemical  Garden  Co.,  Evanston,  III, 

Soilless  Agriculture 

Tomatoes  grown  in  solution  culture  tanks  which  are  6  inches  deep,  4 
feet  wide  and  90  feet  long  made  of  wood  and  lined  with  roofing  paper. 
Tanks  are  covered  with  mesh  (chicken  wire),  excelsior  and  peat  moss.  On 
tank  at  right  slater's  felt  (dark  waterproof  paper)  is  used  instead  of  ex- 
celsior with  much  success. 


Such  queries  present  problems  the  solution  of  which  in- 
evitably involves  numerous  and  conflicting  opinions.  That 
they  must  be  faced,  nevertheless,  is  a  proposition  on  which 
there  can  be  little  disagreement.  Whatever  the  solution, 
the  fact  remains  that  the  problems  to  be  met  are  funda- 
mentally not  unlike  those  which  must  be  met  in  industrial 
production  today;  that  agriculture  and  industry  are  inter- 
dependent to  a  degree  never  before  appreciated. 
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"America  Must  Choose."  The  future  of  agriculture  obvi- 
ously involves  even  broader  considerations  of  national  policy. 
In  1934  Secretary  of  Agriculture  Wallace  insisted  that 
"America  must  choose"  the  course  which  it  is  to  pursue. 
The  alternatives  as  he  saw  them  were  either  a  move  towards 
nationalism — economic  self-sufficiency  protected  by  high  tar- 
iff barriers,  or  a  move  toward  full  participation  in  world 
trade — greater  imports  balancing  the  export  of  agricultural 
as  well  as  other  products.  Under  the  first  alternative  of 
isolation  he  insisted  that  40  to  100  million  acres  of  crop  land 
would  have  to  be  permanently  retired  from  use.  "If  we 
finally  go  all  the  way  toward  nationalism,  it  may  be  neces- 
sary to  have  compulsory  control  of  marketing,  licensing  of 
plowed  land,  and  base  and  surplus  quotas  for  every  farmer 
for  every  product  for  each  month  of  the  year."  Full  inter- 
national trade,  on  the  other  hand,  would  involve  careful 
planning  and  control  by  government,  Secretary  Wallace 
believes,  but  it  would  offer  greater  promise  in  the  long  run.21 
There  are  thus  larger  issues  which  must  be  faced  if  the  full 
benefits  of  technology  in  agriculture  are  to  accrue  to  the 
American  people. 
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CHAPTER  X 
ECONOMIC  MOTIVES  FOR  RESISTANCE 

Resistance  Due  to  Business  Interests 

Obstacles  are  frequently  encountered  before  inventions 
are  accepted.  Such  obstacles  in  their  various  manifestations 
constitute  resistance  to  invention.  Resistance  may  result 
from  an  act  which  is  consciously  directed  toward  the  sup- 
pression of  a  given  invention;  it  may,  on  the  other  hand,  be 
the  unconscious  outgrowth  of  activities  directed  toward  quite 
different  objectives.  While  the  motives  of  men  are  complex 
and  often  obscure,  in  the  history  of  resistance  generally 
economic  motives  have  played  a  leading  role. 

Inventions  Are  Used  Only  When  Success  Is  Imminent.  As 
the  scale  of  business  operation  expands  and  as  the  large  cor- 
poration takes  hold,  business  finance  assumes  tremendous 
proportions.  It  is  natural  that  captains  of  industry  should 
guard  existent  investments  and  that  they  should  hesitate  to 
sink  new  capital  into  questionable,  expensive,  or  competitive 
enterprise.  That  the  past  represents  conservatism  whereas 
the  future  holds  potential  progress  means  little  to  the  indus- 
trialist unless  progress  is  synonomous  with  profit-making — 
that  is,  unless  the  incidence  of  a  particular  technologic  in- 
vention is  so  inevitable  as  to  insure  its  business  suc- 
cess. 

Where  needs  are  clearly  recognized  and  where  effort  is 
made  to  meet  these  needs  through  invention,  the  resulting 
instruments  or  devices  are  likely  to  replace  already  existing 
instruments  or  devices.  Hence  buses  have  outmoded  street- 
cars, paved  roads  and  steel  buildings  have  succeeded  gravel 
roads  and  wooden  structures,  modern  lighting  equipment 
has  relegated  the  candle  to  a  symbol  of  bygone  days.  All 
down  the  line,  whether  in  the  home  or  in  the  office,  in  travel 
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or  in  places  of  recreation,  there  is  evidence  of  the  new  dis- 
placing the  old.  But  this  change  has  not  come  without 
struggle,  and  its  rate  of  progress  has  been  retarded  consider- 
ably by  resistance  on  the  part  of  vested  interests  in  old- 
fashioned  instruments. 

Inventions  Withheld  to  Limit  Competition.  Resistance  of 
industrialists  to  the  introduction  of  technologic  invention 
comes  first  through  the  desire  to  minimize  competition  with 
rival  companies,  and  second  through  the  desire  to  avoid  or 
at  least  to  limit  losses  due  to  the  installation  of  expensive 
new  equipment.  Heads  of  concerns  which  have  for  some 
time  supplied  the  demand  for  a  kind  of  article  or  service  are 
reluctant  to  see  other  industrialists  enter  the  market  with 
substitute  means  for  supplying  this  demand.  These  means 
may  consist  of  heretofore  untried  goods  and  instruments  of 
service,  or  they  may  constitute  improvements  on  those 
already  in  use.  In  either  case,  managements  which  are 
well  established  in  the  field  seek  to  discredit  new  inven- 
tions. 

Lumber  companies  and  wooden  shingle  companies  were 
able  to  maintain  their  influence  in  the  construction  industry 
long  after  the  perfection  of  more  modern  materials,  by 
means  of  successful  lobbying  against  decrees  which  called  for 
fireproof  roofing  and  which  prohibited  the  erection  of  inflam- 
mable wooden  structures.  Brick  manufacturers  openly  at- 
tacked the  use  of  concrete  in  buildings  by  predicting  the 
collapse  of  those  in  which  concrete  was  used.1  Investors  in 
horse  farms  propagandized  against  the  adoption  of  tractors 
by  spreading  word  that  costs  of  operation  were  such  as  to 
prevent  the  farmer  from  realizing  financial  gains.2  Silk 
manufacturers  sought  to  discourage  the  acceptance  of  rayon.3 
Telegraph  companies  ridiculed  early  enthusiasm  for  the 
telephone.4 

Monopoly  and  Obsolescence.  When  one  company  attempts 

1  Stern,  Bernhard  J.,  "Resistance  to  the  Adoption  of  Technological  Inven- 
tion," in  Technological  Trends  and  National  Policy,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  June  1937,  pp.  39-66. 

2  Ibid.,  pp.  57,  58.  3  Ibid.,  p.  57.  4  Ibid.,  pp.  49,  50. 
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to  limit  the  business  success  of  another  company  which  has 
capitalized  on  technologic  invention,  it  must  undermine  pub- 
lic sentiment  toward  the  rival  product.  A  different  form  of 
resistance  to  invention  arises  in  industries  where  the  original 
firm  or  group  of  firms  holds  so  important  a  position  in  finan- 
cial circles  as  to  be  able  to  do  pretty  much  as  it  pleases  with- 
out fear  of  competition.  Even  where  several  firms  compete 
they  may  overlook  inventions,  provided  there  is  cooperation 
between  them.  In  this  way  steel  companies  have  at  times 
resisted  possible  innovations  in  processes  of  production;  they 
had  invested  heavily  in  machinery  in  the  past  and  were  in 
no  way  desirous  of  rendering  that  machinery  obsolete.5  Sim- 
ilarly, officials  of  municipalities  in  which  gas  lighting  systems 
had  been  installed  were  slow  to  replace  these  with  electric 
equipment.6 

Where  large  corporations  hold  the  slightest  fear  of  being 
outdone  they  resort  to  different  tactics,  those  of  buying  up 
and  controlling  patents  which  develop  in  the  field  before  the 
patents  are  taken  up  by  potential  competitors.  This,  of 
course,  is  common  practice.  And  it  is  indulged  in  not  only 
to  prevent  the  rise  of  competitors  but  also  to  safeguard  the 
rate  at  which  the  corporation  in  question  may  in  the  future 
choose  to  introduce  innovations  if  at  all.  For  in  instances 
where  the  application  of  an  invention  would  bring  added 
convenience  but  would  also  mean  a  decrease  in  the  total 
revenue  of  the  holding  company,  the  expense  entailed  in 
scrapping  old  machinery  and  in  replacing  it  with  new  is 
usually  considered  unwarranted. 

One  Company.  The  Federal  Communications  Commission 
made  a  study  of  the  Illinois  Bell  Telephone  Company  in 
1937.  Results  showed  that  the  company  had  obtained  con- 
trol of  3433  patents,  then  had  put  them  aside  without  so 
much  as  experimentation.  Of  these  patents,  1307  had  been 
"voluntarily  shelved  by  the  American  Company  and  its 
patent-holding  subsidiaries  for  competitive  purposes."  Al- 
though the  company  reported  that  the  remaining  2126  pat- 

6  Ibid.,  p.  54.  6  Ibid.,  p.  52. 
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ents  had  been  left  untried  because  of  "superior  alterna- 
tives available,"  the  Commission  states: 7 

"This  is  a  type  of  patent  shelving  or  patent  suppression  which 
results  from  excessive  patent  protection  acquired  for  the  purpose 
of  suppressing  competition.  The  Bell  System  has  at  all  times 
suppressed  competition  in  wire  telegraphy  and  telegraphy  under 
its  telephone  and  telephonic  appliance  patents,  and  this  exclusion 
is  extended  to  patents  covering  any  type  of  construction.  More- 
over the  Bell  System  has  added  to  its  .  .  .  patents  any  patent 
that  might  be  of  value  to  its  competitors.  This  policy  resulted  in 
the  acquisition  of  a  large  number  of  patents  covering  alternative 
devices  and  methods  for  which  the  Bell  System  has  no  need." 

An  Industry.  Restriction  of  development  in  the  aluminum 
ndustry  has  been  not  very  different  from  that  in  telephones. 
In  1937  the  office  of  the  United  States  Attorney  General 
charged : 8 

"By  virtue  of  its  100  per  cent  monopoly  of  the  production 
and  sale  of  alumina  and  virgin  aluminum  in  the  United  States, 
Aluminum  Co.  has  acquired  and  is  maintaining  a  monopolistic 
control  of  the  production  and  sale  of  alumina,  aluminum,  alumi- 
num sheet,  alloy  sheet,  basic  fabricated  products,  and  through 
them  of  products  manufactured  therefrom,  sold  in  interstate 
and  foreign  commerce,  and  possesses  the  power  to  fix  arbitrary, 
discriminatory  and  unreasonable  prices  and  to  extend  and  perpet- 
ually maintain  said  monopolistic  control  and  to  exclude  others 
who  would,  except  for  said  monopolistic  control,  engage  in  com- 
petition with  Aluminum  Co.  in  the  production  and  sale  of  bauxite, 
alumina,  virgin  aluminum,  and  aluminum  products  manufac- 
tured therefrom.  Because  new  enterprises  desiring  to  engage  in 
the  aluminum  industry  would  be  placed  at  the  mercy  of  a  single 
powerful  corporation  controlling  essential  raw  materials,  and 
because  of  the  great  hazard  necessarily  involved  in  venturing 
into  a  business  so  completely  monopolized  by  Aluminum  Co.  and 
its  wholly  owned  subsidiaries,  said  monopolistic  control  has  had 
and  will  continue  to  have  the  direct  and  immediate  effect  of 
suppressing    and    preventing    substantial    competition    which 

7  Federal  Communications  Commission,  "Patent  Study  of  Bell  Telephone 
System,"  Special  Docket  No.  1,  Washington  D.  C,  1937,  quoted  in  ibid.,  p.  50. 

8  United  States  of  America  v.  Aluminum  Co.  of  America  et  al.,  Petition  filed 
April  23,  19-37,  in  the  District  Court  of  the  United  States  for  the  Southern 
District  of  New  York,  Equity  No.  87-73,  pp.  21,  22,  quoted  in  ibid.,  p.  55. 
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would  otherwise  arise  in  the  production  and  sale  in  interstate 
and  foreign  commerce  of  bauxite,  alumina,  aluminum,  and 
aluminum  products  manufactured  therefrom,  and  is  inimical  to 
the  public  interest." 

Social  Loss  Entailed.  The  above  comment  attests  in  severe 
terms  to  the  social  loss  which  may  be  entailed  through-  re- 
sistance to  invention.  It  is  claimed  that  monopolistic  control 
of  the  aluminum  industry  has  meant  the  underdevelopment 
of  many  related  industrial  fields,  particularly  those  of  the 
perfection  and  production  of  alloys.  On  the  other  hand,  in- 
ventions are  not  always  withheld  because  of  the  selfish  in- 
terests of  large  corporations.  Widespread  introduction  of 
certain  technologic  inventions  has  been  deferred  in  the  past 
because  of  the  expense  involved.  Gas  lighting  was  super- 
seded slowly  by  electricity  because  incandescent  lamps  were 
expensive  to  manufacture  and  because  they  lasted  only  a 
very  short  time  when  in  use.  Even  before  this,  improvements 
in  gas  lighting  had  met  with  resistance  largely  because  of 
their  cost.  Welsbach  gas  mantles,  perfected  in  1885,  were  not 
purchased  in  great  quantity  until  1890  despite  the  fact  that 
they  required  less  gas  and  gave  a  better  light  than  did  or- 
dinary gas  fixtures.9  Again,  when  wrought  iron  was  first 
forged  it  was  sold  at  such  a  high  price  that  few  could  afford  to 
buy  it.  Water  tanks  and  pipes  continued  to  be  manufactured 
from  lead  and  pewter  for  a  number  of  years.10 

The  Transportation  Industry 

Stagecoach  and  Barge.  The  history  of  transportation  pre- 
sents a  chain  of  inventions,  each  an  improvement  upon  its 
predecessor,  and  each  a  detriment  to  vested  interests  in 
modes  of  transportation  already  in  vogue.  Because  the  field 
is  broad  its  history  comprises  both  resistance  toward  outside 
competitors  and  that  toward  inner  obsolescence.  In  the 
days  of  early  American  settlement  persons  and  goods  were 
moved  about  by  stagecoach  and  barge.  When  railroads  were 
first  introduced  they  were  opposed  by  canal  owners,  stage- 

9  Stern,  op.  cit.,  pp.  52-53.  10  Ibid.,  p.  54. 
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coach  companies,  and  the  keepers  of  taverns  located  on  roads 
along  which  the  coaches  traveled.  In  addition,  legislators 
who  had  previously  favored  the  sinking  of  large  amounts  of 
money  into  the  building  of  public  canals  lined  up  against  the 
new  form  of  transportation. 

Through  the  influence  of  these  groups  state  laws  were 
passed  to  penalize  railroads  and  to  protect  the  earnings  of 
canals.  In  the  state  of  Pennsylvania,  the  Pennsylvania  Rail- 
road was  compelled  to  pay  tonnage  taxes  by  an  act  which 
was  not  repealed  until  1861.  In  the  state  of  New  York  there 
was  anxiety  lest  the  Utica  and  Schenectady  Railroad  en- 
croach upon  receipts  of  the  Erie  Canal.  To  avoid  this  the 
railroad  was  prohibited  in  its  charter  from  carrying  freight 
other  than  personal  belongings  of  passengers.  Later  this 
restriction  was  lifted  at  such  times  as  navigation  was  not  in 
operation,  but  then  only  on  payment  of  canal  tolls.  Under 
the  general  railroad  incorporation  act  of  1848  similar  tolls 
were  imposed  upon  all  railroads  located  parallel  to  or  within 
thirty  miles  of  canals. 

Railroad  Equipment.  Once  railroad  companies  had  gained 
in  ascendancy  they  were  faced  with  problems  of  internal 
obsolescence.  Technical  improvements  available  in  rolling 
stock  indicated  a  rapid  depreciation  of  early  equipment. 
Managers  waited  as  long  as  possible  before  adopting  im- 
provements. The  air  brake,  automatic  signal,  electric  loco- 
motive, streamlined  body,  Diesel  engine — each  met  with 
resistance.  Not  until  serious  competition  coming  from  bus 
lines,  automobiles,  and  airplanes  made  itself  felt  did  railroad 
officials  take  notice.  Today  they  are  in  a  sorry  plight. 
Weighed  down  by  debts  on  old  equipment,  they  hesitate  to 
modernize — yet  modernize  they  must  if  railroads  are  to  hold 
their  own  against  less  expensive  forms  of  transportation. 

The  heavy  investment  entailed  in  installation  of  up-to- 
date  equipment  has  been  a  major  cause  of  resistance  to  mod- 
ernization of  railroad  stock.  Electric  locomotives  would  have 
been  adopted  universally  by  now  were  it  not  for  the  belief 
that  the  volume  of  railroad  traffic  is  too  small  to  defray  costs 
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of  electrification.  Streamlined  trains  were  tested  in  Europe 
before  the  turn  of  the  century,  and  in  1900  the  Baltimore 
and  Ohio  Railroad  experimented  successfully  with  an  engine 
which  traveled  90  miles  per  hour  while  pulling  six  cars.  But 
the  streamlined  train  is  still  so  rare  an  exception  that  it  re- 
mains an  object  of  public  curiosity  and  admiration.  Why? 
Because  the  expense  entailed  in  substituting  new  engines  and 
new  rolling  stock  for  old,  as  well  as  the  cost  of  necessary  re- 
pairs and  changes  in  roadbeds,  is  so  high  as  to  seem  pro- 
hibitive to  railroad  officials. 

Automobiles  and  Airplanes.  With  the  perfection  of  the 
automobile  and  the  airplane,  railroad  companies  now  face  a 
predicament  similar  to  that  which  was  faced  by  canal  owners 
when  railroads  first  were  introduced.  This  situation  would 
have  arisen  sooner  had  the  invention  of  the  automobile  not 
been  greeted  with  indifference.  Financiers  advised  against 
wasting  money  on  so  problematical  a  contraption.  And  even 
after  the  manufacture  of  automobiles  was  well  under  way, 
producers  hesitated  to  make  the  expenditure  necessary  to 
perfecting  the  mechanism  of  the  vehicle.  The  self-starter 
was  invented  in  1899,  but  as  many  as  twelve  years  after  that 
time  only  5  per  cent  of  manufacturers  marketed  standard 
automobiles  which  were  furnished  with  self-starters.  A 
V-shaped  eight-cylinder  car  was  modeled  in  1914,  but  it  was 
over  a  decade  before  eight-cylinder  cars  were  offered  in  ade- 
quate fashion  to  the  public.11 

What  Next?  It  is  unlikely  that  the  fate  of  the  railroad  will 
resemble  that  of  the  stagecoach  and  the  canal  barge ;  it  is  also 
unlikely  that  the  automobile  will  be  quickly  relegated  to 
oblivion.  Yet  it  is  evident  that  manufacturers  of  transpor- 
tation vehicles  must  keep  abreast  of  the  times  despite 
resistance.  Large-scale  improvements  will  probably  come  dur- 
ing the  next  marked  upswing  of  the  business  cycle,  improve- 
ments which  will  be  most  noticeable  in  railroad  equipment 
because  of  the  poor  condition  in  which  it  now  is  to  be  found. 
All  along,  prosperity  has  given  incentive  to  the  introduction 

11  Ibid.,  pp.  40-43. 
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of  efficiency  devices.  There  is  good  reason  to  accelerate  the 
adaptation  of  industrial  mechanisms  when  an  economy  is 
expanding,  for  at  such  times  as  sales  increase  it  is  to  the  in- 
terest of  industrialists  to  make  use  of  invention. 

The  history  of  transportation,  then,  typifies  resistance  by 
business  men  to  invention.  This  type  of  resistance  is  sum- 
marized by  Bernhard  J.  Stern,  an  authority  in  the  field:  12 

"Efforts  to  maintain  economic  advantage  and  hegemony  over 
competing  classes,  and  over  competitors  in  the  same  industry 
and  rivals  for  the  same  market  in  allied  fields ;  costs  of  introduc- 
ing the  new  method  or  product,  which  in  its  early  form  is  usually 
crude  and  unstandardized,  and  but  one  of  a  number  of  inventions 
designed  to  solve  the  specific  problem  at  hand ;  the  losses  incurred 
through  the  depreciation  of  machinery  and  goods  made  obsolete 
by  the  innovation;  the  unwieldly  structure  and  the  rigidity  of 
large  scale  corporate  enterprises  that  hesitate  to  disturb  a  market 
which  already  yields  profits  through  restricted  production;  the 
difficulties  of  small-scale  enterprise  to  make  the  necessary  capital 
investments  .  .  .  are  the  most  potent  factors  toward  resistance 
to  change." 

Labor  Protests  through  Fear  of  Unemployment 

Workers  Depend  on  Industry.  Because  the  supply  of  labor 
has  for  some  time  exceeded  its  demand,  the  combating  of 
unemployment  is  paramount  to  working  men  and  women. 
The  fact  that  large  settlements  of  workers  grow  up  in  the 
immediate  vicinity  of  industrial  plants — thousands  of  fam- 
ilies which  cannot  readily  be  moved  from  the  location  once 
their  services  cease  to  be  required — intensifies  the  situation. 
It  is  reasonable  that  those  who  have  been  employed  in  an 
industry  or  trade  over  a  period  of  years  should  attempt  to 
maintain  their  positions.  And  when  this  means  resistance  to 
the  introduction  of  labor-saving  devices,  the  worker  is  in- 
advertently drawn  to  a  focal  point  from  which  he  resists  the 
impact  of  technology.  He  does  not  think  in  terms  of  social 
progress,  for  he  is  absorbed  with  his  own  immediate  necessity 
of  earning  a  livelihood. 

12  Ibid.,  pp.  59-60. 
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Early  European  Experience.  Power  machinery  would  not 
have  been  begrudged  in  the  America  of  colonial  times.  There 
were  roads  to  build,  homes  to  erect,  farm  lands  to  clear.  But 
future  resistance  in  the  United  States  might  have  been  pre- 
dicted from  the  events  which  had  already  taken  place  in 
harder  pressed  European  countries.  As  early  as  1397  guild 
leaders  in  Cologne  persuaded  municipal  authorities  to  pro- 
hibit use  of  a  device  which  pressed  pin  heads.  A  little  later 
the  poverty  of  Venetian  stocking  knitters  was  instrumental 
to  the  cessation  of  Italian  loom  production.  In  1621  the 
remonstrance  of  weavers  led  to  shutting  down  machines  in 
Leyden.  Workers  even  resorted  to  violence  in  the  attempt 
to  defeat  mechanization.  They  forced  their  way  into  Har- 
greave's  residence  and  broke  up  his  spinning  jenny  in  1768. 
They  demonstrated  against  Kay's  flying  shuttle  as  late  as 
1822.  They  attacked  the  inventions  of  Arkwright,  and  they 
twice  demolished  a  Paris  factory  which  utilized  sewing  ma- 
chines in  the  manufacture  of  army  uniforms.13 

Collective  Bargaining.  In  the  United  States,  as  more  re- 
cently on  the  European  Continent,  labor  has  exerted  little 
violence  against  the  machine.  Neither  has  it  assumed  an 
attitude  of  passive  resistance  by  refusing  to  operate  indus- 
trial instruments.  Recognizing  the  inevitability  of  mechani- 
zation, workers  have  directed  their  efforts  to  collective  bar- 
gaining. They  have  asked  industrialists  to  insure  employee 
rights.  These  rights  consist  mainly  in  the  worker's  retention 
of  his  job  despite  introduction  of  new  devices,  and  in  his  re- 
ceipt of  wages  approximating  those  earned  prior  to  mechani- 
zation. They  also  concern  his  protection  from  strain  and 
fatigue.  In  this  way  demands  arise  that  only  union  members 
operate  machines,  that  the  length  of  the  working  shift  be 
guarded,  and  that  wages  be  maintained  at  a  high  level.  Labor 
organizations  further  demand  rulings  on  apprenticeship  and 
on  the  hiring  and  firing  of  workers.  Stringent  regulation  of 
apprenticeship  enables  union  control  in  the  choice  of  persons 
permitted  to  learn  how  to  operate  apparatus.    Regulations 

13  Ibid.,  pp.  55-57. 
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on  hiring  and  firing  make  for  such  things  as  the  principle  of 
seniority,  the  sharing  of  work  on  a  part-time  basis,  and, 
perhaps,  a  dismissal  wage.  All  of  these,  while  necessary  social 
regulations,  constitute  resistance  to  technologic  advance,  for 
they  act  to  increase  the  difficulties  of  concerns  which  at- 
tempt to  modernize. 

Machine  processing  in  the  manufacture  of  boots  and  shoes 
and  use  of  the  mold  in  cigar  factories  were  fought  by  labor 
in  the  seventies.  Neither  of  these  protests  procured  security 
for  hand  workers,  but  strikes  staged  by  employees  in  other 
industries  delayed  application  of  the  inventions.  Iron  mold- 
ers  "walked  out"  to  demand  that  new  machinery  be  manned 
by  union  men;  machinists  left  shops  until  the  principle  of 
"one-man-one-machine"  was  guaranteed;  silk  workers 
stopped  work  to  demonstrate  against  the  three  and  four  loom 
system.  Workers  retarded  mechanization  in  full-fashioned 
hosiery  plants  by  establishing  the  rule  that  each  machine  be 
attended  by  a  knitter.  Not  until  1930  did  they  concede  that 
one  knitter  and  one  helper  could  together  manage  two  ma- 
chines.14 

The  Vested  Interests  of  Labor.  Three  strong  unions,  those 
of  printing,  the  building  trades,  and  railroad  employees, 
have  had  outstanding  success  in  realizing  their  demands 
made  upon  industry.  When  the  linotype  machine  was  in- 
troduced, workers  organized  quietly  but  effectively  to  see 
that  their  needs  were  attended.  They  were  able  to  obtain 
agreements  regarding  employment  and  output,15  and  in  some 
cities,  notably  Chicago,  they  were  able  to  insist  that  all  bor- 
rowed material  be  reset. 

The  building  trades  have  in  some  instances  prevented  the 
introduction  of  labor-saving  devices  through  pressure  exerted 
toward  the  formation  of  municipal  building  codes  and  the 
signing  of  stringent  employer-employee  agreements.  Provi- 
sions not  only  prohibit  the  use  of  instruments  which  endan- 

14  Catlin,  Warren  B.,  The  Labor  Problem  in  the  United  States  and  Great 
Britain,  Harper  &  Brothers,  New  York,  1935,  p.  486. 

15  Stern,  op.  cit.,  p.  59. 
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ger  health,  but  also  forestall  action  on  short-cut  methods 
which  reduce  the  necessity  for  skilled  workmanship  and 
which  cause  technological  unemployment.  Stone  cutters  de- 
layed adoption  of  pneumatic  hammers.  They  also  restricted 
use  of  the  planing  machine  to  such  an  extent  that  in  cities 
such  as  St.  Louis  operation  of  the  machine  was  withheld 
altogether.  In  cities  where  their  control  was  not  quite  so 
powerful  they  limited  the  number  of  hours  during  which  a 
planer  could  be  run  each  day  and  they  prevented  the  ship- 
ping in  of  stone  which  had  been  planed  contrary  to  these 
regulations  in  other  sections. 

At  one  time  painters  dictated  the  maximum  length  of 
brushes  to  be  utilized  on  building  jobs.  In  addition,  they 
resisted  adoption  of  spray  machinery.  Plumbers  boycotted 
the  "anti-siphon-trap"  and  refused  to  install  fixtures  which 
had  been  partially  joined  in  factories.16  Between  1911  and 
1921  their  unions  enforced  agreements  which  prohibited  the 
"cutting,  measuring  and  threading  by  machine  of  iron  pipe 
of  specific  diameter,"  and  which  "restricted  the  use  of  sub- 
stitutes for  ferrules  and  brass  soldering  devices."  17  Plasterers 
prevented  the  use  of  casts  larger  than  prescribed  dimension, 
and  they  established  the  practice  of  breaking  each  mold  after 
it  has  once  been  used.  Moreover,  they  enforced  a  ruling 
whereby  three  coats  of  plaster  were  applied  to  each  job  re- 
gardless of  necessity.18 

Introduction  of  technically  advanced  materials  was  re- 
tarded in  the  building  industry  because  of  the  jurisdictional 
disputes  which  arose  as  new  materials  were  introduced.  Fre- 
quent use  of  metal  trim  on  windows,  doors,  and  shingles,  as 
well  as  the  substitution  of  concrete  and  steel  for  woodwork, 
instigated  carpenters'  unions  to  encroach  upon  the  fields  of 
other  building  craftsmen.  Carpenters  and  woodworkers  en- 
gaged in  a  costly  struggle  to  obtain  control  over  machine 
woodworkers;  plumbers  and  steam  fitters  vied  with  each 
other  for  almost  twenty  years.    Disagreements  of  this  na- 

16  Catlin,  op.  cit.,  pp.  485-87.  18  Catlin,  op.  cit.,  p.  487. 

17  Stern,  op.  cit.,  p.  59. 
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ture  have  delayed  if  not  altogether  discouraged  innovations 
in  materials  used  for  building  construction. 

Railroad  Brotherhoods  have  been  so  powerful  an  influence 
in  this  country  as  to  obtain  passage  of  full-crew  and  train- 
limit  laws.  It  is  obvious  that  their  endorsement  of  legislation 
of  this  sort  is  motivated  primarily  by  the  desire  of  railroad 
employees  for  job  security.  It  is  estimated  that  $33,310,000 
were  spent  exclusively  in  adhering  to  these  two  laws  during 
the  years  1927-1931. 19  The  safety  of  passengers  and  the 
nervous  stability  of  crewmen  require  that  trains  be  ade- 
quately staffed.  But  in  an  era  when  railroad  finance  is  crit- 
ical, an  era  in  which  modernization  is  called  for,  it  stands  to 
reason  that  arrangements  applicable  to  the  modernization  of 
equipment  are  of  primary  importance.  It  is  true,  moreover, 
that  the  Railroad  Brotherhoods  have  hindered  much  needed 
coordination  of  terminal  facilities  in  large  cities  because  they 
feared  centralization  would  bring  about  wholesale  dismissal 
of  workers.20 

The  Weakness  of  Labor.  In  contrasting  the  resistance  of  la- 
bor groups  with  that  of  employer  groups  it  immediately  be- 
comes evident  that  influence  of  the  latter  has  far  exceeded 
that  of  the  former.  In  actual  fact,  resistance  by  labor  has 
not  even  approximated  resistance  motivated  by  business  in- 
terests. Labor  is  neither  organized  well  enough  nor  finan- 
cially able  to  be  effective.  Occasionally  an  outstanding  group 
like  the  building  trades  halts  application  of  an  invention. 
Occasionally  an  articulate  group  such  as  the  railway  men 
procures  legislation  on  its  behalf.  But  it  should  be  noted  that 
each  of  these  groups  is  strategically  located  in  the  public  eye, 
and  each  of  these  constitutes  a  rare  exception  to  action  taken 
by  workers  in  the  effort  to  combat  the  introduction  of  ma- 
chines. 

Social  Legislation.  Labor  unions  have  furthered  one  im- 
portant thing  for  all  workers — the  placing  of  social  legisla- 

19  Moulton,  H.  G.,  and  Associates,  The  Transportation  Problem,  The  Brook- 
ings Institution,  Washington,  D.  C,  1933,  p.  288. 

20  Stern,  op.  cit.,  p.  43. 
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tion  upon  the  statute  books.  Unemployment  Compensation, 
Free  Employment  Service,  Old  Age  Pension,  Minimum 
Wage,  Wages  and  Hours — these  and  other  laws  attempt  to 
safeguard  the  worker  in  a  changing  situation.  Theoretically 
he  can  draw  unemployment  compensation  for  a  time  after 
he  has  lost  his  job,  report  to  a  free  employment  station  where 
he  can  find  new  work,  then  go  to  his  new  position  under  the 
protection  of  laws  which  see  to  it  that  he  receives  a  decent 
wage  and  that  he  works  a  reasonable  number  of  hours.  Ac- 
tually it  does  not  work  as  smoothly  as  this.  The  specter  of 
unemployment  faces  large  numbers  of  the  working  class 
today.  Some  would  rather  labor  long  hours  and  receive  low 
wages  than  be  jobless.  They  know  that  they  will  receive 
compensation  for  a  short  while  after  they  have  been  dis- 
missed— providing  they  come  within  the  scope  of  the  law 
and  have  fulfilled  all  requirements — but  they  know,  too,  that 
when  this  compensation  expires  another  job  will  not  neces- 
sarily be  in  the  offing.  There  is  much  disagreement  on 
methods  for  alleviating  this  predicament.  Surely,  were  it 
not  for  unemployment  the  worker  would  welcome  techno- 
logic advance. 
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CHAPTER  XI 

MACHINES  AND  THE  WORKER:  A  CASE  STUDY 
OF  THE  CIGAR  INDUSTRY 

Technology  and  Man.  No  essential  part  of  the  economic 
system  exists  in  isolation.  Social  scientists  as  well  as  laymen 
are  becoming  more  and  more  aware  of  the  way  in  which  the 
various  factors  which  constitute  the  modern  order  are  closely 
linked.  Complex  interrelationships  existing  between  the  in- 
dustrialist, the  consumer,  and  the  laborer  can  best  be  illus- 
trated by  selecting  an  industry,  then  outlining  its  evolution. 
The  well-known  words  "demand"  and  "supply"  take  on 
meaning  when  analyzed  apropos  of  a  live  situation.  Through- 
out history  the  manufacturer  has  sought  to  adjust  costs  of 
production  and  selling  price  per  unit  of  output  in  such  a  way 
as  to  insure  the  highest  possible  profits.  The  consumer  has 
sought  to  satisfy  his  tastes  and  his  pocketbook.  The  laborer 
has  conformed,  in  the  main,  with  the  existing  scheme  of 
things.  Because  in  many  instances  (except  where  he  is  mil- 
itantly  organized)  the  worker  is  a  passive  factor,  he  is  most 
likely  to  be  injured  as  adjustments  are  made.  Time  has 
shown,  too,  that  the  small  manufacturer  is  likely  to  be 
"squeezed  out"  of  his  place  in  industry.  Far-sighted  and 
wealthy  business  men  see  mechanization  as  a  worthwhile  in- 
vestment. The  weak  and  the  poor  soon  fall  by  the  wayside. 
Machines  are  introduced  by  the  advance  guard.  Technology 
is  machinery.  Technology,  then,  is  at  the  root  of  economic 
change — change  which  affects  the  industrialist,  the  consumer, 
and  most  of  all  the  laborer. 

The  following  account  of  the  cigar  industry  aims  to  illus- 
trate some  of  the  ramifications  resulting  from  rapid  mechani- 
zation in  manufacturing.  The  cigar  industry  has  been  se- 
lected because  reliable  data  covering   this  enterprise   are 
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available.  It  is  more  readily  segregated  than  other  indus- 
tries. It  is  comparatively  small  and  compact  for  purposes 
of  study.  More  important,  however,  the  facts  of  the  cigar 
industry  illuminate  in  clear  fashion  the  various  forces  and 
factors  affected  by  advancing  techniques  in  production. 

Mechanization  of  the  Cigar  Industry 

The  Hand-made  Cigar.  The  story  of  mechanization  in  cigar 
manufacturing  presents  about  as  sharp  a  picture  as  can  be 
found  of  events  which  take  place  when  machines  are  suddenly 
introduced  into  an  industry  long  run  on  a  handicraft  basis.1 
A  cigar  is  composed  of  leaf-tobacco  of  three  kinds:  the  filler, 
which  is  the  main  substance  or  center  of  the  cigar ;  the  binder, 
which  is  used  to  fashion  the  filler  into  a  proper  bunch;  and 
the  wrapper,  which  gives  the  cigar  its  final  shape.  In  the 
"out-and-out"  hand  manufacture  of  cigars  characteristic  of 
the  past,  skilled  craftsmen  selected  the  right  amount  of  filler, 
cut  thin  strips  of  binder  and  wrapper.  They  pushed  the 
filler  into  a  bunch,  applied  the  binder  leaf  to  the  bunch  in 
order  to  give  it  shape,  then  with  deft  fingers  formed  the  cigar 
by  rolling  these  into  a  strip  of  wrapper.  Finally  they  trimmed 
the  wrapper  and  cut  the  cigar  to  desired  length.  The  only 
tools  requisite  to  this  process  were  a  curved  blade  with 
which  to  cut  and  a  flat  board  upon  which  to  work.  Each 
operation  was  performed  by  hand,  and  years  of  apprentice- 
ship were  necessary  to  acquire  the  knack  of  a  skilled  cigar- 
maker. 

The  hand  method,  with  small  alterations,  remained  in 
exclusive  use  well  into  the  present  century.  It  is  true,  how- 
ever, that  the  mold  was  introduced  in  1869.  This  consisted 
of  two  identical  wooden  blocks  in  which  cigar-shaped  grooves 
were  indented.  To  operate  the  mold,  the  grooves  in  one 
block  were  filled  with  tobacco,  the  second  block  was  placed 
on  top  of  the  first,  and  pressure  was  applied.   In  this  way  a 

1  Factual  material  upon  which  the  following  discussion  is  based  is  taken  from 
Effects  of  Mechanization  in  Cigar  Manufacture,  Works  Progress  Administra- 
tion, Philadelphia,  1938. 
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number  of  bunches  were  simultaneously  shaped  for  wrapping. 
It  is  true,  too,  that  several  decades  after  the  introduction  of 
the  mold  the  suction  table  was  put  into  use.  This  consisted 
of  a  piece  of  sheet  metal  which  was  fitted  with  a  perforated 
plate  corresponding  to  the  size  and  shape  of  a  cigar  wrapper. 
When  a  wrapper  leaf  was  laid  on  the  plate  it  was  held  firmly 


From  L.  C.  Burette,  WPA  National  Research  Project 

Hand  Cigar  Maker  Applying  the  Binder  Leaf 

Note  in  front  of  him  the  grooved  mold  for  bunches.  This  "buckeye" 
uses  for  a  factory  the  living  room  of  his  cottage  in  the  country  near  Man- 
chester, New  Hampshire. 


in  place  by  air  sucked  through  the  perforations.  It  was  then 
raised,  plate  and  all,  by  means  of  a  foot  pedal,  flattened  by 
roller,  and  finally  cut  to  the  prescribed  dimension  by  the 
plate's  sharp  edges.  Although  the  mold  and  the  suction 
table  aided  the  skilled  workman  and  also  changed  his  opera- 
tions considerably,  they  were  in  the  nature  of  tools  rather 
than  machines.    They  increased  the  efficiency  of  the  hand 
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cigar-maker  but  did  not  make  any  of  his  operations  auto- 
matic. 

Labor-saving  Devices.  The  first  hint  of  drastic  mechaniza- 
tion came  in  about  1900.  At  that  time  there  was  introduced 
the  automatic  short-filler  bunching  machine.  Unskilled 
operators  were  able  to  run  this  machine  easily.  Their  job 
consisted  in  feeding  the  hopper  with  filler  and  in  placing  the 
binder.  The  machine  itself  produced  finished  bunches  of  to- 
bacco ready  for  wrapping.  Although  this  innovation  brought 
a  certain  amount  of  automatism  to  the  industry,  the  number 
of  persons  required  to  maintain  production  standards  re- 
mained about  the  same.  The  machine  was  used  only  to  man- 
ufacture the  cheaper  short-filler  cigars.  And  even  where  it 
was  put  into  use,  that  operation  which  had  always  required 
the  largest  number  of  workers,  the  wrapping  of  the  cigar, 
continued  to  be  executed  by  hand. 

It  was  not  until  after  1917  that  noticeable  inroads  were 
made  in  the  industry  by  technology.  In  that  year  a  long-filler 
machine  was  patented  which  performed  automatically  and 
completely  from  beginning  to  end  all  operations  that  go  into 
the  making  of  a  finished  cigar.  This  machine,  which  inci- 
dently  is  in  wide  use  today,  turns  out  a  cigar  comparable 
in  most  respects  to  the  hand-made  cigar,  although  this  cigar 
is  far  less  expensive  to  produce.  By  dint  of  the  long-filler 
machine,  four  machine  workers  can  make  more  than  two 
and  one-half  times  as  many  cigars  in  a  given  period  as  can 
the  same  number  of  hand  workers.  This  is  a  salient  fact 
which  the  industry  is  unable  to  neglect.  It  is  not  surprising 
that  by  1936  almost  four-fifths  of  all  cigars  made  in  this 
country  were  machine  manufactured. 

How  does  the  long-filler  equipment  work?  In  brief,  it  is 
an  automatic  machine  which  requires  the  attendance  of  only 
four  operators.  The  first  operator,  known  as  the  "filler 
feeder,"  places  filler  tobacco  upon  a  rotating  feed  belt.  The 
second  operator,  called  the  "binder  layer,"  places  the  binder 
leaf  on  the  binder  die,  where  it  is  automatically  held  by  suc- 
tion and  cut  to  form.     The  next  operator,  the  "wrapper 
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layer,"  places  the  wrapper  leaf  on  the  wrapper  die  in  order 
that  it  also  may  be  cut  to  form.  The  last  operator  acts  as 
" inspector."  Outside  of  the  simple  tasks  performed  by  these 
four  persons,  everything  is  done  by  machine.  At  the  outset, 
a  belt  line  aided  by  mechanical  fingers  and  other  automatic 
devices  places  the  tobacco  in  position.  This  belt  keeps  the 
material  in  motion  until  it  reaches  the  final  stage.  Each  step 


Courtesy  of  International  Cigar  Machine  Co. 

The  Cigar  Machine 


is  made  with  precision.  Knives  cut  the  filler  to  precise  length ; 
corrugated  rollers  compress  it;  apportioning  knives  deter- 
mine the  exact  amount  of  filler  necessary ;  binders  taper  and 
roll  the  bunch;  wrappers  wind  it  spirally,  form  and  seal. 
Finally  the  cigar  is  clipped,  the  head  end  is  smoothed,  and 
the  finished  product  is  dropped  on  a  table  for  inspection. 

The  Manufacturer.  Despite  the  invention  of  this  remark- 
able machine,  mechanization  was  at  first  resisted  by  many 
cigar  manufacturers  who  took  pride  in  their  fine  hand-made 
cigars  and  who  sought  to  retain  skilled  workers  who  had 
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long  been  in  their  employ.  But  a  number  of  factors  acted  to 
heighten  the  pace  of  mechanization.  The  low  price  at 
which  machine-made  cigars  could  profitably  be  sold  worked 
to  the  advantage  of  the  machine  producer  as  over  against 
the  hand  producer.  When  it  seemed  obvious  that  cigars 
could  henceforth  be  made  profitably  only  when  produced 
by  machines,  a  large  proportion  of  the  smaller  factory  owners 
closed  down  their  shops.  They  well  understood  their  in- 
ability to  finance  large  expenditures  for  plant  renovation 
and  for  the  installation  of  expensive  machinery.  As  small 
manufacturers  dropped  out  of  the  industry,  large  manufac- 
turers obtained  a  greater  share  of  the  cigar  business  and 
enlarged  their  plants  accordingly.  This,  of  course,  meant 
that  they  bought  more  and  more  machinery.  The  trend 
toward  concentration,  a  trend  in  which  mechanization  has 
been  a  basic  factor,  is  strikingly  illustrated  by  developments 
since  1921. 


Table   12. — Number   of   Cigar    Factories    in    the  United   States 
According  to  Annual  Output  in  Selected  Years* 


Annual  Output 

Number  of  Factories  with  Classified  Output  in: 

1921 

1926 

1931 

1936 

All  factories 

14,578 

10,247 

7,138 

5,292 

Under  500,000  cigars.  .  . 
500,000  to  5,000,000... 
5,000,000  to  40,000,000.. 
Over  40,000,000 

13,149 

1,130 

288 

11 

9,281 

680 

263 

23 

6,664 

320 

122 

32 

4,902 
256 
107 

27 

In  1921  there  were  14,578  cigar  factories  in  the  United 
States;  by  1936  this  number  had  been  reduced  to  5292.  Al- 
though only  27  of  the  cigar  factories  in  existence  in  this 
country  during  1936  produced  more  than  40,000,000  cigars 
annually,  these  few  concerns  turned  out  56.6  per  cent  of  all 
cigars  manufactured  during  that  year.  Similarly,  the  134 
firms  which  alone  produced  5,000,000  or  more  cigars  annu- 
ally lay  claim  to  87.7  per  cent  of  total  output  for  the  year. 

*  From  annual  reports  of  the  Commissioner  of  Internal  Revenue,  quoted  in 
Effects  of  Mechanization  in  Cigar  Manufacture,  op.  cit.,  p.  12. 
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Reduction  in  number  of  establishments  and  concentration  of 
production  in  large  factories  were  undoubtedly  due  in  part 
to  the  shrinking  market  for  cigars.  Total  production  of 
cigars  fell  from  6.73  billion  in  1921  to  5.2  billion  in  1936. 
But  this  shrinking  market  in  itself  led  to  sharper  competi- 
tion which  in  turn  instigated  further  economy  made  possible 
by  increased  mechanization. 

The  Consumer.  Mechanization  of  the  industry  was  also 
forced  upon  those  manufacturers  who  had  been  unwilling 
to  change,  by  developments  in  the  retail  market.  Consumers 
have  been  an  influential  factor  in  directing  the  dramatic 
shifts  which  have  altered  the  entire  cigar  industry.  After 
the  World  War  the  buying  public  took  more  and  more  to 
the  purchase  of  machine-made  five-cent  cigars.  Competition 
led  no  doubt  to  lower  prices ;  so  did  decreased  costs  of  ma- 
terials and  reduced  rates  of  wages.  Improvement  in  machin- 
ery resulted  in  a  better  product.  It  is  more  than  likely  that 
as  a  result  of  these  changes  the  five-cent  cigar  of  recent  years 
is  superior  to  the  similarly  priced  article  of  past  decades. 
Apparently  the  public  of  today  likes  and  buys  the  machine- 
made  product.    It  rarely  calls  for  the  hand-made  cigar. 

Table   13. — Percentage    Distribution   of   Production  of   Cigars, 
by  Retail  Prices,  1921-1936  * 


Percentage  of  Total  Cigar  Production 

— Cigars  Retailing  at: 

Year 

5  Cents 

Over  5  to 

Over  8  to 

Over  15  to 

Over  20 

or  Less 

8  Cents 

15  Cents 

20  Cents 

Cents 

1921 

30.2 

27.8 

39.2 

2.7 

0.1 

1925 

41.6 

17.6 

38.7 

2.0 

.1 

1927 

48.4 

11.5 

37.9 

2.1 

.1 

1929 

54.9 

8.8 

34.2 

2.0 

.1 

1931 

69.7 

3.2 

25.5 

1.5 

.1 

1932 

78.6 

1.2 

18.8 

1.3 

.1 

1933 

85.7 

.7 

12.9 

.7 

o 

1934 

86.1 

1.2 

12.0 

.7 

a 

1935 

87.5 

1.4 

10.0 

.8 

.1 

1936 

88.3 

1.0 

10.1 

.6 

a 

a  Less  than  0.05  per  cent. 

*  From  annual  reports  of  the  Commissioner  of  Internal  Revenue,  quoted  in 
Effects  of  Mechanization  in  Cigar  Manufacture,  op.  cit.,  p.  7. 
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One  last  point;  a  discussion  of  what  occurred  in  the  cigar 
industry  would  be  incomplete  without  some  reference  to  the 
rise  of  cigarette  manufacturing.  It  is  not  suggested  that 
mechanization  could  have  been  long  delayed  had  cigar  pro- 
duction not  met  with  the  competition  of  a  substitute  com- 
modity. Yet  it  is  significant  that  the  per  capita  consump- 
tion of  cigarettes  in  the  United  States,  which  was  90  in 
1910,  rose  to  450  in  1920  and  to  well  over  1000  for  the  year 
1935.  Although  the  amount  of  tobacco  used  annually  in 
the  manufacture  of  cigars  decreased  38,000,000  pounds  be- 
tween 1922  and  1935,  that  used  in  the  manufacture  of  ciga- 
rettes increased  230,000,000  pounds. 

The  Cigar  Worker 

Mechanization  Came  Suddenly.  "What  this  country  needs 
is  a  good  five-cent  cigar."  These  words,  reported  to  have 
been  spoken  by  a  prominent  vice-president  of  the  United 
States  not  so  many  years  ago,  would  have  been  unnecessary 
even  in  1917.  Inventions  which  had  been  perfected  by  that 
year  were  to  make  it  possible  for  cigars  to  be  manufactured 
entirely  by  machine.  To  hand  cigar  workers  who  subse- 
quently felt  the  impact  of  these  inventions,  what  this  coun- 
try needed  were  fewer  five-cent  cigars — machine-made  ones 
at  any  rate. 

It  is  evident  that  the  cigar  industry  was  mechanized  with 
sudden  rapidity.  The  invention  of  a  machine  which  could 
manufacture  cheap  cigars  of  good  quality  was  a  primary 
cause  of  mechanization.  Contributory  factors  were  competi- 
tion which  took  place  between  cigar  manufacturers  in  a 
shrinking  market,  the  trend  toward  concentration  which 
ensued  as  competition  and  mechanization  made  themselves 
felt,  and  the  swing  of  public  consumption  towards  machine- 
made  cigars.  The  extent  as  well  as  the  speed  with  which 
machinery  was  introduced  into  the  industry  were  bound  to 
affect  labor. 

Employment  Curtailed.  Severe  curtailment  in  numbers  of 
workers  employed  by  the  industry  as  a  whole  is  easily  the 
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most  noticeable  change  which  accompanied  mechanization. 
In  1921,  payrolls  for  the  industry  listed  112,000  men  and 
women;  in  1935,  they  counted  to  only  56,000,  or  just  50  per 
cent  of  the  earlier  total.  In  other  words,  between  1921  and 
1935  the  number  of  persons  employed  in  the  industry  was 
reduced  by  half. 

Did  the  machine  by  itself  take  all  of  these  jobs  away? 
The  answer  is  obviously  in  the  negative.  During  the  four- 
teen years  which  elapsed  the  total  volume  of  cigar  production 
dropped  sharply.  In  1935,  30  per  cent  fewer  cigars  were 
manufactured  than  in  1921.  This  decrease  alone  might 
account  for  a  reduction  of  34,000  workers;  but  it  leaves  a 
further  reduction  of  22,000  workers  to  be  accredited  to  other 
causes,  and  foremost  among  these  causes  is  mechanization. 

The  way  in  which  mechanization  has  curtailed  employ- 
ment in  the  cigar  industry  can  readily  be  illustrated.  Ap- 
proximately 73  per  cent  of  all  cigars  manufactured  are  of 
the  long-filler  type.  By  1935,  3706  long-filler  cigar  machines 
were  reported  in  use  in  the  industry.  These  machines  were 
operated  by  17,000  workers.  Careful  study  reveals  that  the 
long-filler  machine  operator  turns  out  on  the  average  2.64 
times  as  many  cigars  as  does  the  hand  worker.  In  other 
words,  44,900  hand  workers  would  have  been  required  to 
turn  out  the  same  number  of  cigars  as  the  17,000  persons 
working  with  machines.  The  difference  between  these  two 
figures — that  is,  27,000 — represents  roughly  the  number  of 
workers  displaced  in  the  industry  mainly  by  reason  of  the 
adoption  of  the  long-filler  cigar  machine. 

If  figures  were  available  on  mechanization  in  short-filler 
cigar  manufacture,  which  comprises  the  remainder — approx- 
imately 27  per  cent — of  the  industry,  the  total  number  of 
cigar  workers  who  had  been  adversely  affected  would,  on 
conservative  estimate,  come  up  to  30,000.  It  is  believed 
that  machines  were  used  in  about  78  per  cent  of  long-filler 
cigars  in  1935.  Mechanization  in  short-filler  cigars  was  at 
least  as  high. 

Despite  the  swift  growth  of  the  cigarette  industry,  the 
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manufacture  of  cigarettes  did  not  absorb  as  many  workers  as 
lost  their  jobs  in  cigar  making.  For  the  cigarette  industry 
itself  has  been  subject  to  an  increasingly  high  degree  of 
mechanization.  Automatic  operation  in  manufacturing  has 
made  the  low-priced  cigarette  possible.  However,  the  vast 
expansion  of  the  cigarette  industry  has  resulted  indirectly 
in  the  creation  of  thousands  of  jobs  which  cannot  readily  be 
counted — operators,  salesmen,  mechanics,  advertisers,  and 
tobacco  growers. 

Job  Requirements  Altered.  Mechanization  did  more  than 
curtail  employment  opportunities  in  the  industry.  It 
changed  the  job  requirements  of  cigar  workers.  Hand  workers 
are  no  longer  essential  to  the  turning  out  of  a  good  cigar.  Ma- 
chine tenders  are  recruited  largely  from  the  ranks  of  the 
unskilled.  Most  of  those  taken  on  were  young  women 
who  had  never  before  been  employed  in  cigar  factories.  In 
other  words,  the  whole  occupational  pattern  within  the 
industry  shifted  drastically  with  the  coming  of  the  machine. 
Although  56,000  workers  were  employed  in  the  cigar  indus- 
try in  1935,  these  were  not  necessarily  the  same  workers 
who  previously  had  found  employment  in  the  industry. 
Skilled  hand  cigar  workers,  thrown  out  of  work  in  their 
own  trades,  have  had  great  difficulty  in  finding  employment 
of  any  kind;  and  often,  when  they  have  found  jobs,  the 
jobs  have  been  menial  as  compared  with  those  to  which 
they  had  previously  been  accustomed. 

The  R.  G.  Sullivan  Company 

The  Story  of  One  Concern.  The  "march  of  the  iron  men" 
is  vividly  and  concretely  told  by  events  which  took  place 
in  the  history  of  one  concern,  the  R.  G.  Sullivan  Company — 
cigar  manufacturers  located  in  Manchester,  New  Hamp- 
shire.2 Like  the  well-known  study,  Middletown,  which  por- 
trays a  cross  section  of  American  life  in  a  moderate  sized 

2  Factual  material  upon  which  the  following  discussion  is  based  is  taken  from 
Cigar  Makers — After  the  Lay-Off,  Works  Progress  Administration,  Philadel- 
phia, 1937. 
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community,  a  study  of  the  R.  G.  Sullivan  Company,  Cigar 
Makers — After  the  Lay-Off,  presents  a  telling  account  of 
typical  developments  in  the  cigar  industry. 

The  R.  G.  Sullivan  Company  has  been  in  the  cigar  busi- 
ness for  over  sixty  years.  Starting  as  a  retail  tobacco  shop 
employing  one  cigar  maker,  it  grew  steadily  until  at  the 
peak,  during  the  war  years,  its  factory  employed  1500  per- 
sons. Under  the  able  guidance  of  its  founder,  Mr.  R.  G.  Sulli- 
van, the  company  achieved  a  reputation  for  producing 
quality  hand-made  cigars.  This  reputation  was  based  largely 
upon  its  fifteen-cent  long  Havana  filler  cigar  known  as  the 
"7-20-4,"  after  the  early  street  address  of  the  firm. 

With  its  reputation  based  upon  the  production  of  a  high- 
grade  quality  hand-made  cigar,  the  company  was  reluctant 
to  introduce  machines  into  its  plant.  Because  it  was  in  an 
unusually  strong  position  the  company  was,  indeed,  able  to 
hold  its  own  for  a  longer  period  than  were  most  cigar  man- 
ufacturers. Whereas  in  the  industry  as  a  whole  the  peak  of 
production  had  been  reached  in  1920,  for  the  R.  G.  Sullivan 
Company  the  peak  came  in  1924.  After  that  year,  produc- 
tion declined  steadily  and  with  the  advent  of  the  depression 
a  shift  to  machines  appeared  inevitable.  Economic  pressures 
had  become  too  great  for  further  resistance. 

Competition  a  Factor  Leading  to  Mechanization.  Even 
before  1931,  the  year  in  which  mechanization  took  place, 
the  company  had  sought  to  adjust  to  the  growing  competi- 
tion coming  from  low-priced  cigars  and  from  cigarettes. 
New  brands  were  introduced.  To  the  "7-20-4"  cigar, 
which  retailed  at  fifteen  cents  and  upon  which  the  reputa- 
tion of  the  firm  had  been  built,  were  added  the  "Dexter," 
a  line  of  ten-cent  cigars,  as  well  as  a  number  of  cigars  which 
retailed  at  five  cents.  These  products  remained  largely  hand- 
made. Serious  shrinkage  of  sales  continued  in  1927  and 
1928.  Business  was,  in  fact,  so  poor  that  it  was  difficult 
to  see  how  the  company  could  continue  to  operate.  Never- 
theless the  management  followed  along  its  old  policies.  Dur- 
ing the  period  preceding  mechanization,  the  demand  for 
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the  "Dexter"  ten-cent  cigar  increased.  However,  sales  of 
the  "7-20-4"  fifteen-cent  cigar  declined  sharply. 

Mechanization  Reduced  Costs.  The  situation  had  to  be 
faced;  by  February  1931  the  executives  of  the  company 
realized  that  it  was  impossible  to  carry  on  any  longer  with- 
out machines;  not  even  a  further  reduction  in  wage  rates 
could  otherwise  stave  off  disaster.  Even  with  a  cut  in  wage 
rate  from  $18.50  to  $14.00  per  thousand  cigars,  a  rate 
which  the  hand  workers  found  inacceptable,  it  was  unlikely 
that  the  use  of  machines  could  be  forestalled.  The  manage- 
ment's own  estimated  cost  figures  had  shown  that  with  ma- 
chines installed  and  run  by  unskilled  girls,  cigars  could  be 
manufactured  at  a  total  cost  of  $6.25  per  thousand.  To 
this  kind  of  argument  there  was  simply  no  answer  but 
mechanization. 

The  executives  "were  surprised  that  they  kept  on  mak- 
ing cigars  by  hand  as  long  as  they  did,  considering  the  price 
at  which  machines  made  them."  In  the  beginning  they  had 
been  sceptical  about  a  machine-made  product;  but  there 
was  no  longer  any  question  that  the  public  was  buying  the 
machine-made  cigar.  As  a  matter  of  fact,  it  soon  became 
evident  that  the  public  refused  to  pay  even  an  extra  cent 
for  the  hand-made  product;  salesmen  everywhere  reported 
that  it  was  price  that  counted. 

That  mechanization  proved  profitable  once  it  had  been 
instituted  at  the  R.  G.  Sullivan  Company  can  readily  be 
seen  from  the  simple  table  which  follows. 

Note  the  sudden  drop  in  employment  during  the  two 
years  1931-1932  as  compared  with  1929-1930.  The  increase 
in  productivity  is  also  obvious.  By  1935-1936,  when  ma- 
chines were  thoroughly  installed  and  well  understood,  the 
total  number  of  cigars  produced  by  the  factory  was  over 
20  per  cent  greater  than  the  number  produced  in  1929-1930. 
When  it  is  realized  that  this  increase  was  accomplished  with 
a  more  than  50  per  cent  decrease  in  the  number  of  workers, 
the  fabulously  increased  productivity  per  worker  may  well  be 
appreciated.  It  is  evident  that  the  management  acted  wisely. 
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Table  14. — Average  Annual  Number  Employed  and  the  Average 

Annual  Production  of  Cigars  at  the  R.  G.  Sullivan 

Company,  by  Biennial  Periods,  1929-1936  * 


Number 

Percentage 

Biennium 

Annual 

Average 
Employed 

Annual 
Average  of 

Cigars 

Produced 

(Thousands) 

Annual 

Average 

Employed 

Annual 
Average 
of  Cigars 
Produced 

1929-1930 
1931-1932 
1933-1934 
1935-1936 

1,068 

664 
489 
522 

46,665 
40,295 
47,457 
57,131 

100.0 
62.2 
45.8 
48.9 

100.0 

86.3 

101.7 

122.4 

Most  Workers  Were  Dismissed.  To  look  backward  for  a 
moment,  employees  had  long  benefited  by  the  flourishing 
condition  of  the  company.  At  an  early  date  their  union 
obtained  a  closed  shop  agreement  stipulating  satisfactory 
terms  and  conditions.  "Up  to  the  time  of  the  great  depres- 
sion the  factory  enjoyed  the  reputation  among  hand  cigar 
makers  of  being  the  best  place  to  work  of  all  the  cigar  plants 
in  the  country."  Moreover,  cigar  making  was  known  to  be 
the  highest  paid  occupation  amongst  the  large  industries 
in  Manchester. 

During  the  period  preceding  mechanization,  wages  were 
cut  and  employment  for  workers  was  far  less  than  full 
time.  In  fact,  officials  stated  that  if  50  to  100  men  were  laid 
off,  those  remaining  on  the  job  would  still  be  needed  only 
three  days  a  week.  Notwithstanding  keen  competition,  the 
company  attempted  to  carry  on  with  600  skilled  cigar 
makers  who  continued  to  turn  out  a  high-grade  hand-made 
product. 

The  dramatic  suddenness  with  which  machines  displaced 
hand  workers  at  the  R.  G.  Sullivan  plant,  once  the  move 
was  decided  upon,  is  difficult  to  visualize.  In  April  1931,  the 
lay-off  of  600  hand  workers  was  begun;  by  January  1932, 


*  Cigar-Makers — After  the  Lay-Off,  op.  cit.,  p.  21. 
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nine  months  later,  only  13  hand  workers  remained.  Dis- 
placed workers  were  not  given  the  opportunity  to  operate 
the  newly  installed  equipment.  For,  profiting  by  the  ex- 
perience of  its  competitors,  the  company  believed  that  the 
employment  of  young  women  as  operators  would  be  most 
satisfactory  and  economical.  "They  could  not  consider  the 
men  at  this  time." 

Were  the  Workers  Technologically  Unemployed?  What  hap- 
pened to  the  600  displaced  cigar  makers?  Did  they  find 
other  employment  or  were  they  technologically  unemployed? 
They  had  had  little  or  no  experience  at  working  in  other 
industrial  lines.  They  were  an  industrially  aged  group  and 
as  such  had  long  been  habituated  to  the  one  skill  which 
they  had  developed.  Most  of  them  had  spent  the  greater 
portion  of  their  working  days  in  the  cigar  industry.  Trag- 
ically enough,  mechanization  came  in  a  period  of  general 
depression,  at  a  time  when  there  was  a  lull  in  most  indus- 
tries. The  problem  of  re-employment  and  of  readjustment 
was  difficult  for  these  men. 

In  February  1937,  five  years  after  their  dismissal  from 
the  R.  G.  Sullivan  Company,  30  per  cent  of  the  workers 
were  still  unemployed;  20  per  cent  were  attempting,  largely 
unsuccessfully,  to  eke  out  an  existence  in  their  own  one- 
man  cigar  shops  known  as  "buckeyes,"  a  form  of  "disguised 
unemployment";  10  per  cent  were  no  longer  in  the  labor 
market  due  to  old  age  or  other  disabilities.  Only  40  per 
cent  had  found  employment  of  some  kind,  mauy  of  them 
working  at  part-time  or  casual  jobs.  Such  figures  do  not 
begin  to  tell  the  whole  story  of  these  displaced  workers. 
The  social  consequences  to  the  community  of  Manchester 
are  difficult  to  evaluate.  Even  for  the  half  who  did  find 
some  employment  during  the  five  years  after  the  lay-off  a 
much  lower  standard  of  living  was  unavoidable.  With  these 
workers,  as  well  as  with  those  left  unemployed,  in  prac- 
tically all  cases  the  savings  of  a  lifetime  were  soon  exhausted. 
A  considerable  proportion  were  forced  to  fall  back  upon  the 
private  charity  of  friends  or  relatives  and  eventually  upon 
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public  relief.  All  of  this  in  an  industry  which  "in  the  good 
old  days"  paid  as  much  as  $60  per  week. 

The  exact  amount  of  unemployment  which  was  caused 
by  the  mechanization  of  this  one  factory  is  difficult  to 
measure.  Although  600  workers  were  displaced  by  ma- 
chines, 240  of  these  were  able  to  find  employment  of  some 
kind  and  an  additional  120  were  attempting  to  produce 
hand-made  cigars  on  their  own.  Moreover,  202  new  em- 
ployees were  brought  in  to  operate  the  machines  introduced 
into  the  R.  G.  Sullivan  Company  plant,  and  a  number  of 
persons  who  would  otherwise  have  been  seeking  jobs  else- 
where were  set  to  work  at  manufacturing  the  long-filler 
and  the  short-filler  cigar  machines  themselves. 

There  is  then  substantial  evidence  that  considerably  more 
than  560  persons  were  working  despite  the  introduction  of 
machinery  in  this  one  case.  It  is  quite  possible  that,  count- 
ing the  unknown  number  of  persons  occupied  at  building 
the  machinery  itself,  the  total  employment  picture  was  not 
very  much  changed.  It  is  evident,  nevertheless,  that  some 
technological  unemployment  did  result  from  the  introduc- 
tion of  machinery  into  cigar  manufacturing.  In  other  words, 
a  group  of  unemployed  skilled  hand  cigar  workers  was 
formed,  and  many  members  of  this  group  had  continued 
to  be  unemployed  as  much  as  five  years  after  initial  mecha- 
nization of  the  R.  G.  Sullivan  plant. 

Industry  and  Adjustment.  The  story  of  the  R.  G.  Sullivan 
Company  is  typical  of  developments  which  took  place 
throughout  cigar  manufacturing,  and  illustrates  the  chain  of 
events  which  follow  upon  technological  impact.  Employer 
and  employee  find  themselves  in  a  situation  over  which 
they  have  little  control.  Compromise  with  the  iron  men 
seems  impossible.  The  cigar  industry  is  not  an  exception. 
Throughout,  systems  of  production  have  of  necessity  assimi- 
lated new  industrial  techniques.  Resultant  adjustments  are 
frequently  drastic  and  harsh  in  their  economic  effects;  but 
adjustments  must  be  made,  for  the  pressure  of  technology 
appears  unending. 
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CHAPTER  XII 

THE  DEVELOPMENT  OF  URBAN  COMMUNITIES 
AND  SOCIAL  DISORGANIZATION 

The  City 

Modern  life,  we  are  told,  is  bereft  of  adventure.  Hunting, 
valorous  fighting,  braving  the  wilds,  facing  intense  physical 
hardship — all  have  passed  from  the  realm  of  ordinary  exist- 
ence. In  their  stead  have  come  a  monotonous  routine  of 
work,  repetitive  treading  over  avenues  of  communication 
and  transportation,  and  encounters  with  singularly  dull  situ- 
ations in  the  normal  course  of  affairs.  Yet,  with  proper  en- 
dowment of  strength  and  imagination,  cannot  the  citizen 
today  achieve  the  same  sense  of  expectancy  which  the  fron- 
tiersman felt  poignantly  within  himself P 

A  trip  to  the  top  of  the  Empire  State  Building  stimulates 
such  feeling.  Towards  summer,  a  bright  and  sunlit  afternoon 
allows  clear  vision  for  miles  about.  Factories  and  office 
buildings,  residential  sites,  railroad  terminals,  networks  of 
streets  and  highways.  Then  gradually  dusk  approaches; 
the  sun  sets;  lights  begin  to  flicker.  It  is  night.  A  myriad 
of  bright  spots  shine  out:  illumination  on  the  masts  of 
ships,  on  the  tops  of  buses,  on  the  marquees  of  theaters; 
red  and  green  traffic  signals,  neon  signs  of  every  hue  and 
shade;  rotating  advertisements.  At  such  times  the  impetus 
of  modern  life  makes  itself  felt.  The  drive  towards  a  thou- 
sand goals.  This  is  New  York,  the  commercial  center  of  the 
world,  the  industrial  center  of  the  world. 

There  are  countless  miniature  New  Yorks  in  the  United 
States.  Each  reflects  in  its  own  way  the  modern  pulse  of 
humanity.  Each  has  a  tempo,  a  raison  d'etre.  Each  has  its 
show  places  which,  upon  cursory  glance,  tower  above  all 
else;  its  slums  which  assume  importance  on  closer  view. 
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Residents  of  these  many  towns  and  cities  are  not  so  differ- 
ent from  the  cosmopolitans  who  reside  in  great  world  centers. 
The  farm,  the  junction,  the  village,  and  the  township  be- 
come infected  with  economic,  political,  and  cultural  germs 
of  the  big  city — both  constructive  and  destructive.  In 
fact,  where  the  city  begins  and  where  it  ends,  who  the  city 
dweller  is  and  who  he  is  not — these  are  difficult  distinctions 
largely  a  matter  of  arbitrary  definition.  One  thing  is  cer- 
tain, the  city  today  dominates  the  American  way  of  life. 
Not  even  the  man,  woman,  or  child  who  treasures  his  rural 
existence  is  wholly  free  from, urban  influence. 

Growth  of  Urban  Centers  Linked  with  Mechanization.  In- 
dustrial civilization  characterizes  both  large  and  small  com- 
munities today,  for  machines  essentially  condition  and  deter- 
mine their  existence.  After  phenomenal  growth  from  the 
sparsely  settled  agricultural  nation  comprising  thirteen  col- 
onies along  the  Atlantic  seaboard,  the  country  is  populated, 
modernized,  and  organized.  Maturity  has  brought  urban- 
ism — an  America  composed  mainly  of  cities ;  and  life  in  these 
cities  is  molded  by  scientific  and  engineering  achievements. 

The  growth  of  urban  centers  has  gone  hand  in  hand  with 
the  rapid  expansion  of  technology.  Transition  from  a  rural 
and  simple  handicraft  economy  has  come  rapidly.  When 
the  country  first  established  its  independence  one  hundred 
and  fifty  years  ago  it  could  boast  of  only  two  cities  with  a 
population  of  over  25,000.  Not  until  1820  did  it  possess  a 
single  city  of  100,000  and  not  until  1880  one  of  a  million 
inhabitants.  The  nation  remained  predominantly  rural  well 
past  the  turn  of  the  century.  But  by  1930  it  contained  five 
cities  with  a  population  of  over  1,000,000,  eight  with  a  pop- 
ulation of  over  500,000,  and  eighty  with  populations  of 
between  100,000  and  500,000. x 

The  modern  city  is  the  traditional  home  as  well  as  the 
unique  creation  of  invention.    Its  rise  is  linked  closely  with 

1  Our  Cities,  Their  Role  in  the  National  Economy,  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  1937,  pp.  1-4. 
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Table  15. — Growth  of  the  Urban 
United  States, 


and  Total  Population  of  the 
1890-1930  * 


Year 

Total 
Population 

Population 

of  Places 

2500    and 

Over 

Population 

of  Places 

8000    and 

Over 

Population 

of  Places 

30,000  and 

Over 

Population 
of  Metro- 
politan 
Districts 

1890 
1920 
1930 

62,947,714 
105,710,620 
122,775,046 

22,298,359 
54,304,603 
68,954,823 

18,244,239 
46,307,640 
60,333,452 

12,612,389 
36,654,359 
47,431,028 

40,057,307 
54,753,645 

the  Industrial  Revolution,  of  which  mechanical  innovation 
and  scientific  discovery  were  the  distinguishing  attributes. 
One  invention  alone,  that  of  steam  as  a  source  of  power, 
facilitated  vast  expansion  of  the  goods  and  services  avail- 
able to  man.  Once  applied  it  was  highly  concentrative  in 
effect.  Even  at  its  inception,  steam  could  be  produced 
cheaply  only  in  large  quantities;  and  of  necessity  it  had  to 
be  utilized  close  to  the  plant  at  which  it  was  generated. 

Power-driven  machinery  brought  with  it  the  factory  sys- 
tem which,  in  turn,  induced  large  numbers  of  the  populace 
to  congregate  at  advantageous  industrial  sites.  Improved 
techniques  in  agriculture,  dependent  to  a  large  degree  upon 
the  application  of  apparatus  produced  by  city  factories, 
made  it  possible  not  only  for  farm  workers  to  migrate  to  the 
city  but  also  for  a  smaller  number  of  farmers  to  feed  a  grow- 
ing urban  population.  Thus  the  internal  structure  of  the 
city,  even  the  economic  organization  upon  which  it  is  based, 
reflects  the  advance  of  the  steam  age. 

As  the  established  centers  of  production,  large  urban 
communities  continued  to  occupy  a  pivotal  position  in  the 
expansion  of  industry,  manufacture,  and  commerce.  They 
did  so  in  marked  contrast  to  remaining  sections  of  the 
United  States;  technological  advance  became  cumulative  in 
its  effect.  By  1929,  155  counties  containing  the  largest 
American  industrial  cities  accounted  for  78.8  per  cent  of  the 

*  1930  Census,  Vol.  II,  p.  9;  "Metropolitan  Districts,"  1930,  p.  7.  Quoted 
in  Urban  Government,  Vol.  I  of  the  Supplementary  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  1939,  p.  6. 
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total  of  all  wages  paid  and  79  per  cent  of  the  value  of  all 
products  produced  in  the  country  as  a  whole.  The  require- 
ments of  cities  within  these  same  counties  utilized  64.2  per 
cent  of  the  total  horsepower  installed  as  prime  movers  and 
72.5  per  cent  of  all  electric  motors.2 

Tense  with  activity  and  glutted  with  produce,  the  city 
was  naturally  selected  as  the  focal  point  of  transportation 
and  communication  facilities.    And  as  time  went  on,  it  be- 
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came  the  center  not  of  one  system  of  communication  but  of 
many,  not  of  one  system  of  transportation  but  of  many. 
Today  the  network  of  wires,  rails,  and  roads  which  consti- 
tutes the  arteries  of  modern  trade  and  commerce  emanates 
from  and  leads  to  the  metropolis.  Seventy-three  per  cent 
of  all  rail  traffic  in  the  United  States  ends  in  the  urban  cen- 
ter. Twelve  metropolitan  cities  by  themselves  are  the  starting 
points  or  destinations  of  one-half  of  all  railroad  passen- 
gers.   Fast  transport,  aviation,  the  telegraph,  and  the  tele- 

2  Ibid.,  p.  2. 
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phone  have  all  been  fostered  largely  through  urban  usage. 
Cities  not  only  became  the  workshop  of  the  nation;  they 
also  became  the  residence  of  the  vast  majority  of  people. 
The  working  population  settled  close  to  factories;  man- 
agerial and  distributive  functionaries  tended  to  do  likewise. 
They  crowded  into  tenements  and  high-class  apartment 
buildings.  They  improved  subdivisions  with  one-family 
dwellings,  hotels  with  accommodations  for  hundreds  of  guests. 
Even  the  span  of  the  city  widened.  Neighborhoods  located 
in  the  heart  of  town  became  dilapidated,  so  new  sites  were 
chosen,  extending  the  periphery  of  the  city  farther  and 
farther.  Churches,  schools,  cinemas,  playgrounds,  and  shop- 
ping districts  sprang  up  with  each  section.  The  city  de- 
veloped into  a  massive  structure,  a  magnetic  center  which 
drew  persons  of  every  sort  and  description  to  its  great 
melting  pot. 

The  Metropolitan  Area 

Electricity  and  the  Automobile  Bring  Dispersion  of  Popu- 
lation. Steam  was  instrumental  in  creating  the  highly  con- 
centrative  pattern  of  urbanization.  In  similar  fashion  other 
inventions  have  more  recently  led  to  the  building  of  dis- 
persive metropolitan  districts.  These  areas,  which  include 
towns  and  neighborhoods  closely  connected  with  the  central 
city,  are  only  beginning  to  be  recognized  as  large  units  of 
living.  Growth  of  the  suburb  is  probably  the  most  immedi- 
ate manifestation  of  such  units,  but  the  fact  that  a  large 
industrial  center  is  usually  surrounded  by  other  smaller 
industrial  centers  is  likewise  significant.  It  is  possible  that 
the  future  will  bring  enlargement  of  metropolitan  districts 
and  that  planning  will  be  done  more  and  more  in  terms  of 
these  great  geographical  regions. 

The  rise  of  metropolitan  areas  may  above  all  be  attributed 
to  the  drastic  effects  which  electricity  and  the  internal 
combustion  engine  have  had  upon  standards  of  living.  By 
bringing  the  advantages  of  the  city  to  surrounding  terri- 
tories, their  use  predetermined  the  building  up  of  places 
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which  long  had  seemed  so  remote  from  commercial  sites  as 
to  preclude  development.  Electricity  encourages  dispersion: 
first,  because  electric  power  can  now  be  transmitted  econom- 
ically over  long  distances  as  well  as  short,  and  it  can  be 
utilized  with  almost  equal  efficiency  in  large  or  in  small  units; 
second,  because  electric  power  is  suitable  to  the  promotion 
of  both  local  and  suburban  transportation;  and  third,  be- 
cause as  a  factor  instrumental  to  the  workings  of  modern 
agencies  of  communication — particularly  the  telephone,  the 
telegraph,  and  the  radio — current  brings  the  country  close 
to  the  city. 

Even  more  tangible  an  influence,  the  automobile  has  un- 
doubtedly become  the  foremost  American  convenience.  Be- 
cause persons  all  over  the  country  are  accustomed  to  its 
usage,  they  have  entirely  reshaped  conceptions  of  physical 
distance.  Flexibility  and  speed  are  largely  taken  for  granted. 
What  was  formerly  an  arduous  overnight  trip  is  now  a 
question  of  a  few  hours'  drive.  What  once  were  the  insur- 
mountable drawbacks  to  living  slightly  apart,  not  only  re- 
solve themselves  into  items  worth  scanty  consideration  but 
even  lend  a  certain  charm  to  suburban  existence. 

Thus  the  increased  ease  with  which  urban  conveniences 
may  be  extended  along  with  transportation  and  communica- 
tion facilities  have  "led  to  suburban  migration  and  caused 
the  emergence  of  metropolitan  districts  instead  of  individual 
cities  as  the  actual  areas  of  urban  life.  In  1930  almost  one- 
half  of  the  Nation's  population — that  is,  54,753,000  persons 
or  45  per  cent  of  the  total — resided  in  the  96  metropolitan 
districts  with  at  least  100,000  inhabitants  each.  These 
96  metropolitan  districts  contain  within  their  large  central 
cities  37,814,000  urbanites;  while  17,000,000  of  our  people 
have  become  suburbanites."  3 

Industrial  Locations  Are  Now  Beginning  to  Broaden.  Nat- 
urally the  metropolitan  area,  so  closely  bound  to  the  urban 
center,  comprises  concentrated  industry,  trade,  and  com- 
merce as  well  as  population.     The  area  need  not  always 

3  Ibid.,  p.  vii. 
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Table  16. — Proportion  of  Total  Population  in  Different 
Territorial  Classifications,  1900-1930  * 

Territory 

1900 

1910 

1920 

1930 

Total  urban  territory 
Cities  of  8000  or  more 
Metropolitan  zones 

40.0 
32.9 
36.9 

45.8 
38.7 
40.5 

51.4 
43.8 
44.0 

56.2 
49.1 
48.2 

consist  of  one  large  city  and  small  suburban  satellites, 
may  often  extend  over  a  group  of  influential  towns. 


It 


"Since  1890  the  increase  in  the  number  of  incorporated  places 
in  metropolitan  districts  has  been  159  per  cent,  while  the  increase 
in  incorporated  areas  outside  the  metropolitan  areas  has  been 
only  106  per  cent.  ...  In  the  10  largest  metropolitan  districts 
there  are  52  municipalities  of  more  than  50,000  population,  173 
with  a  population  of  between  10,000  and  50,000,  326  between 
2,500  and  10,000  and  369  incorporated  places  with  less  than 
2,500  inhabitants."  4 

There  is  some  indication  that  the  spread  of  industrial 
locations  is  following  the  example  already  set  by  diffusion 
of  residential  areas.  In  many  instances  new  plants  are  being 
erected  at  sites  found  upon  the  periphery  of  congested  cen- 
ters, even  at  places  convenient  to  several  industrial  areas. 
Manufacturing  and  mechanical  industries  have  long  been 
concentrated  chiefly  in  the  northeastern  and  middle  states. 
They  continue  to  concentrate  in  these  regions,  although 
according  to  the  report  of  the  Committee  on  Population 
Problems  to  the  National  Resources  Committee  in  1938, 
enterprise  seems  to  be  spreading  slowly  into  areas  surround- 
ing urban  centers  and  even  seems  to  be  seeking  access  to 
neighboring  cities  of  little  previous  commercial  importance. 

Transportation  and  communication  facilities,  then,  have 
contributed  in  great  measure  to  the  conception  and  growth 
of  the  metropolitan  area.  Other  inventions  may  widen  the 
contours  of  this  new  pattern.   How  much  the  airplane  alone 

*  U.  S.  Census  Reports,  quoted  in  Recent  Social  Trends  in  the  United  States, 
Report  of  the  President's  Research  Committee  on  Social  Trends,  McGraw- 
Hill  Rook  Company,  New  York,  1933,  p.  448. 

4  Urban  Government,  op.  cit.,  p.  27. 
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will  influence  the  location  of  homes  and  communities  alike 
is  beyond  present  calculation.  Certainly  it  will  broaden  the 
present  bounds  of  metropolitan  areas,  and  perhaps  go  so 
far  as  to  institute  the  super-area  of  tomorrow. 

Population  Trends 

Will  pressure  on  urban  centers  continue;  will  cities  con- 
tinue to  expand  in  number  and  density  of  population?  This 
obviously  will  depend  to  a  large  extent  upon  the  future  im- 
plications of  technology.  The  city  will  follow  the  needs  of 
industrial  enterprise,  the  requirements  of  domestic  and  for- 
eign trade.  It  will  alter,  too,  in  accordance  with  unemploy- 
ment, with  the  handling  of  relief  problems,  with  the  status 
of  rural  conditions,  and  with  urban  standards  of  living. 
Granted  the  intangibility  of  factors  such  as  these,  certain 
tendencies  have,  nevertheless,  become  so  pronounced  as  to 
merit  attention. 

The  Foreign-born.  For  some  time  the  rapidly  expanding 
population  of  American  cities  was  dependent  largely  upon 
the  influx  of  foreign-born  persons.  Today  "the  foreign  born 
and  their  children  constitute  nearly  two-thirds  of  all  the 
inhabitants  of  cities  of  one  million  and  over.  Their  propor- 
tion in  the  urban  population  declines  as  the  size  of  the  city 
decreases,  until  in  the  rural  areas  they  comprise  only  about 
one-sixth  of  the  total  population."  5  If  urban  populations 
are  to  increase  or  even  remain  constant  as  time  goes  on,  it 
is  partially  necessary  that  foreign  persons  continue  to  migrate 
to  the  United  States  or  that  present  urbanites,  including  the 
large  percentage  of  foreign-born,  reproduce  at  a  sufficiently 
high  rate. 

It  is  well  known  that  legal  barriers  to  immigration  drasti- 
cally limit  the  entrance  of  persons  into  the  United  States. 
What  about  the  birth  rate?  Although  residents  of  rural 
communities  have  more  than  reproduced  themselves,  urban 
populations,  whether  native  or  foreign-born,  have  in  recent 

5  Wirth,  Louis,  "Urbanism  as  a  Way  of  Life,"  The  American  Journal  of 
Sociology,  Vol.  XLIV,  No.  1  (July  1938). 
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years  fallen  short  of  this  mark.  Urbanites  produce  fewer 
offspring  in  proportion  to  their  numbers  than  do  residents 
of  rural  sections;  they  are,  moreover,  faced  with  a  slightly 
greater  percentage  of  deaths. 

The  following  statement  appears  in  Our  Cities,  Their  Role 
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Actual  1750-1930,  estimated  1930-80.    "Medium"  and  "Low"  refer 
to  fertility.  Both  have  been  combined  with  " Medium"  mortality. 

in  the  National  Economy,  a  report  of  the  Urbanism  Com- 
mittee to  the  National  Resources  Committee: 6 

"  The  present  rate  of  urban  reproduction  is  below  that  required 
to  maintain  even  a  stationary  population  if  the  transitory  favor- 
able urban  age  composition  (a  large  proportion  of  women  of 
child-bearing  age)  is  taken  into  account,  and  it  is  lower  as  the 
size  of  the  city  increases.  Thus,  with  unity  (1.0)  indicating  that 
a  community  had  enough  children  in  1930  to  maintain  its  present 
numbers,  it  is  found  that  the  index  for  cities  of  over  100,000  is 
0.76,  that  for  cities  of  25,000-100,000  is  0.88,  that  for  cities  of 
10,000-25,000  is  0.97,  and  for  the  smallest  cities,  2,500-10,000 
6  Op.  cit.,  p.  10. 
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is  1.04.   For  the  rural  communities,  on  the  other  hand,  the  index 
is  1.54." 

Farm-City  Migration.  It  is  clear,  then,  that  for  the  moment 
the  city  cannot  expect  to  increase  its  population  either  by 
influx  of  foreign-born  or  by  natural  reproduction.  One 
alternative  remains,  that  of  the  migration  of  persons  from 
rural  to  urban  areas.  Although  farming  communities  have 
always  been  a  source  of  migratory  stock — to  other  farms  and 
villages  as  well  as  to  cities — movement  from  farms  to  cities 
and  industrial  centers  has  assumed  major  proportions  since 
the  first  World  War.  During  the  decade  which  preceded  the 
depression  there  was  a  net  decrease  of  over  a  million  persons 
in  the  farm  population  of  the  nation.  In  two-thirds  of  the 
states  of  the  union  the  net  migration  away  from  farms  ex- 
ceeded the  natural  increase. 

With  the  advent  of  depression  the  first  impulse  of  many 
urban  unemployed  was  to  return  to  deserted  homesteads  or 
even  to  strike  out  in  search  of  subsistence  farming.  This 
tendency,  however,  was  not  long  lasting,  so  that  even  during 
times  of  business  distress  persons  continued  to  leave  farms 
and  move  cityward  in  greater  numbers  than  others  left 
urban  centers  in  favor  of  rural  locations.  After  all,  long-lost 
farm  relatives  were  often  poverty  stricken  and  not  overly 
anxious  to  support  a  newcomer;  or  perhaps  the  unemployed 
found  farm  hardships  trying  as  compared  with  urban  com- 
forts. Most  influential  as  a  restraining  factor  to  urban-rural 
migration  at  this  time  was  the  relief  set-up,  which  placed  a 
premium  upon  length  of  residence  and  stability.  Although 
some  persons  who  had  lived  in  cities  at  the  outset  of  the 
depression  were  encouraged  to  return  to  rural  communities, 
and  although  many  farmers  who  might  have  looked  city- 
ward were  doubtless  discouraged  by  the  turn  of  events,  the 
movement  of  persons  from  farms  to  cities  rose  again  after 
the  low  point  reached  in  1932. 7 

7  The  Problems  of  a  Changing  Population,  Report  of  the  Committee  on  Pop- 
ulation Problems  to  the  National  Resources  Committee,  U.  S.  Government 
Printing  Office,  Washington,  D.  C,  1938,  pp.  83-87. 
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Why  this  constant  flux  of  persons  from  rural  to  urban 
areas  ?  What  induces  anywhere  from  one  to  two  million 
persons  each  year  to  take  the  road  from  the  farm  to  the 
industrial  labor  market?  Surely  the  farmer  has  heard  of 
unemployment.  He  is  well  aware,  too,  of  the  specter  of  in- 
security among  city  dwellers.  If,  then,  the  city  does  not 
loom  large  as  a  haven  of  refuge,  it  must  for  some  reason 
appear  to  be  the  lesser  of  two  evils.   What  is  this  reason? 

Table  17. — Movement  of  Persons  to  and  from  Farms  Annually, 

1920-1937  * 


Number  of  Persons 

Number  of  Persons 

Net  Movement 
from  Farms  to 

Year 

Arriving  at 

Leaving  Farms 

Farms  from  Cities, 
Towns,  and  Villages 

for  Cities,   Towns, 
and  Villages 

Villages  (Urban 
Migration) 

1920 

560,000 

896,000 

336,000 

1921 

759,000 

1,323,000 

564,000 

1922 

1,115,000 

2,252,000 

1,137,000 

1923 

1,355,000 

2,162,000 

807,000 

1924 

1,581,000 

2,068,000 

487,000 

1925 

1,336,000 

2,038,000 

702,000 

1926 

1,427,000 

2,334,000 

907,000 

1927 

1,705,000 

2,162,000 

457,000 

1928 

1,698,000 

2,120,000 

422,000 

1929 

1,604,000 

2,081,000 

477,000 

1930 

1,611,000 

1,823,000 

212,000 

1931 

1,546,000 

1,566,000 

20,000 

1932 

1,777,000 

1,511,000 

-266,000 

1933 

944,000 

1,225,000 

281,000 

1934 

700,000 

1,051,000 

351,000 

1935 

825,000 

1,211,000 

386,000 

1936 

719,000 

1,166,000 

447,000 

1937 

872,000 

1,160,000 

288,000 

The  impact  of  technology,  along  with  all  sorts  of  other 
conditions,  has  had  dire  effects  upon  the  farmer  whether  he 
be  landowner  or  laborer.  Depletion  of  soil  through  erosion, 
floods,  and  dust  storms,  consolidation  of  land,  keen  compe- 
tition resulting  from  the  application  of  high-priced  apparatus, 

*  Farm  Population  Estimates,  January  1,  1938,  U.  S.  Department  of  Agricul- 
ture, Bureau  of  Agricultural  Economics,  mimeographed,  June  16,  1938,  p.  9. 
Quoted  in  Farm-City  Migration  and  Industry's  Labor  Reserve,  Works  Progress 
Administration,  Philadelphia,  1939,  p.  6. 
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taxes  and  mortgages — all  have  contributed  to  the  economic 
insecurity  of  the  farmer.  Moreover,  the  existence  of  surplus 
foodstuffs  raised  as  a  result  of  the  adoption  of  new  equip- 
ment and  new  techniques  in  farming  has  lowered  market 
prices.  The  farmer  has  found  it  increasingly  difficult  to 
wrest  a  living  from  the  soil.  In  each  of  the  years  during 
the  period  1926-1935,  there  were  at  least  30  per  cent  of  farm 
owners  (86  per  cent  in  1932)  whose  net  income  amounted 
to  less  than  $500,  this  sum  including  the  market  value  of 
all  products  consumed  by  the  farm  family.  The  proportion 
with  incomes  of  less  than  $1000  was  persistently  higher  than 
50  per  cent.  In  many  instances  the  result  was  foreclosure. 
During  the  decade  mentioned  above,  the  number  of  families 
per  thousand  losing  holdings  through  forced  sales  ranged 
from  193^  in  1929  to  a  little  more  than  54  in  1933. 

Persons  who  are  driven  from  farms  have  two  alternatives ; 
resort  to  tenant  farming  and  work  as  hired  hands,  or  migra- 
tion to  industrial  centers.  It  is  well  known  that  the  lives 
of  the  tenant  farmer  and  of  the  farm  laborer  are  harsh. 
There  is,  moreover,  unemployment  among  this  group.  Even 
though  a  former  landowner  adjust  temporarily  to  such  a 
mode  of  existence,  he  has  little  incentive  to  persevere. 
Naturally  this  explains  the  fact  that  the  heaviest  migration 
has  come  from  the  young  and  middle-aged  among  (1)  the 
sons  of  tenants  as  contrasted  with  the  sons  of  owners,  and 
(2)  those  dwelling  in  states  in  which  "natural  increase,  and 
particularly  the  birth  rate  was  highest,  the  soil  fertility 
lowest,  the  technical  equipment  least  advanced,  and  the 
pest  problem  most  acute."  8 

In  1870,  52.8  per  cent  of  American  workers  were  gainfully 
employed  in  agriculture.  By  1930,  only  21.3  per  cent  of 
gainfully  employed  persons  in  the  United  States  were  work- 
ing at  agriculture,  whereas  approximately  50  per  cent  were 
employed  in  the  four  urban  fields  of  manufacture,  trans- 
portation, communication,  and  trade.9    It  is  apparent  that 

8  Farm-City  Migration  and  Industry's  Labor  Reserve,  op.  cit.,  pp.  11-16. 

9  Our  Cities,  op.  cit.,  p.  2. 
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agricultural  America  has  come  to  be  an  ever  more  fruitful 
source  of  the  industrial  labor  supply.  The  degree  to  which 
it  will  continue  to  act  in  this  manner  is  dependent  largely 
upon  standards  of  living  and  working  conditions  in  rural 
areas.  If  the  present  turmoil  is  indicative  of  future  events, 
it  is  more  than  likely  that  sons  and  daughters  of  farmers  will 
turn  towards  industry  for  a  livelihood.  One  fact  above  all 
is  clear.  If  farm-city  migration  continues,  as  it  undoubtedly 
will,  increasing  mechanization  of  farming  will  be  a  chief 
factor.  It  is  the  opinion  of  the  Urbanism  Committee  that :  10 

"In  view  of  the  relatively  limited  quantity  of  agricultural 
products  which  the  national  and  world  market  can  absorb,  and 
of  the  relatively  unlimited  human  capacity  to  consume  the  prod- 
ucts of  industry,  and  in  the  light  of  the  perceivable  reflux  from 
the  frontier  as  well  as  the  probable  increase  in  the  mechaniza- 
tion of  agriculture,  it  is  to  be  expected  that  regions  of  intensive 
manufacturing  and  commercial  activity  will  attract  an  increas- 
ing share  of  the  population,  particularly  of  the  urban  portion." 

The  Emergence  of  an  Urban  Pattern 

Wide  Influence  of  Cities.  Because  people  come  and  go 
from  the  metropolis,  because  they  congregate  to  work  and 
to  build,  they  have  made  the  city  a  pattern  of  cultural 
growth  for  the  entire  country.  The  radio  broadcasting  sta- 
tion, the  newspaper,  the  motion  picture,  the  laboratory,  the 
educational  center — all  indigenous  to  the  metropolitan  and 
urban  scene — have  spread  their  influence  into  every  home 
and  hamlet  of  the  continent.  Material  design,  styles,  pop- 
ular tastes  and  ideas  arising  in  populated  centers  soon  be- 
come the  property  of  persons  residing  in  all  parts  of  the 
country.  Despite  this  universality  of  cultural  diffusion, 
there  are  a  good  many  attributes  which  are  particularly 
characteristic  of  urban  existence  and  as  such  merit  close 
analysis. 

A  Sociological  Definition  of  the  City.  Various  aspects  of 
urbanism  are  examined  in  ensuing  pages.    Prevention  and 

10  Ibid.,  p.  32. 
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treatment  of  crime,  reduction  of  fire  hazard,  promotion  of 
sanitation  and  public  health,  direction  of  traffic,  and  other 
official  services  are  dealt  with  in  the  chapter,  "The  Growing 
Services  of  Municipal  Government."  More  intimate  factors 
such  as  the  status  of  women,  the  physical  aspects  of  city 
households,  the  size  of  urban  families,  the  place  of  electrical 
and  other  apparatus  in  the  modern  home,  as  well  as  the 
position  of  the  consumer  with  specific  reference  to  food  and 
clothing  and  with  general  regard  to  standards  of  living,  are 
treated  in  chapters  on  "The  Family"  and  "The  Comforts 
of  Life."  At  the  present  juncture  some  attempt  will  be 
made  to  present  a  sociological  definition  of  the  city.  In  so 
doing,  the  views  of  Louis  Wirth,  one  of  the  few  sociologists 
to  crystallize  such  a  definition,  will  be  largely  drawn  upon.11 

"For  sociological  purposes,"  writes  Professor  Wirth,  "the 
city  is  a  relatively  large,  dense  and  permanent  settlement  of 
heterogeneous  individuals."  Size  and  density,  he  believes, 
are  to  some  extent  a  measure  of  urbanism,  although  concern 
should  rest  not  so  much  with  these  attributes  as  with  "forms 
of  social  action  and  organization  that  typically  emerge  in 
relatively  permanent,  compact  settlements  of  large  num- 
bers of  heterogeneous  individuals."  In  accordance  with  this 
premise,  Professor  Wirth  dwells  in  detail  upon  the  implica- 
tions of  the  words  "large,"  "dense,"  and  "heterogeneous" 
in  contemporary  urban  existence.  By  this  means  he  both 
clarifies  and  summarizes  the  social  attributes  of  urban 
communities. 

"Large."  "Large  numbers  account  for  individual  vari- 
ability, the  relative  absence  of  intimate  personal  acquaint- 
anceship, the  segmentalization  of  human  relations  which 
are  largely  anonymous,  superficial  and  transitory,  and  associ- 
ated characteristics."  Because  the  city  sponsors  an  infinite 
array  of  industrial  enterprise  and  because  it  recruits  workers 
from  rural  areas,  from  towns,  and  from  foreign  countries, 
the  city's  inhabitants  comprise  men  and  women  of  every 

11  Factual  material  upon  which  the  following  discussion  is  based  is  taken 
from  Wirth,  "Urbanism  as  a  Way  of  Life,"  op.  cit. 
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sort  and  description.  Its  populace  is,  indeed,  divided  as  to 
upbringing,  cultural  background,  educational  opportunity, 
financial  resources,  and  even  outlook.  Naturally,  the  greater 
the  number,  the  greater  the  variation.  The  city  has  need 
for  and  even  encourages  contrasts;  it  capitalizes  upon 
originality. 

The  urban  dweller  is  well  aware  of  the  extremes  existing 
among  his  fellow  inhabitants.  He  is  impressed,  too,  with 
the  size  of  his  casual  acquaintanceship.  He  sees  and  speaks 
to  many  more  persons  than  does  the  resident  of  a  rural  area. 
Yet  his  contacts  in  the  majority  are  without  depth,  often 
of  short  duration,  and  frequently  determined  by  the  desire 
to  accomplish  a  given  end.  This  so-called  sophistication 
with  regard  to  human  relationships  arises  not  alone  because 
of  the  largeness  of  city  populations ;  it  also  arises  because  of 
their  density. 

"Dense."  "Density  involves  diversification  and  spe- 
cialization, the  coincidence  of  close  physical  contact  and  dis- 
tant social  relations,  glaring  contrasts,  a  complex  pattern  of 
segregation,  the  preponderance  of  formal  social  control,  and 
accentuated  friction  among  other  phenomena."  The  impact 
of  technology  upon  occupational  structures,  whether  busi- 
ness, manual,  white  collar,  or  professional,  has  been  to  insti- 
gate a  more  and  more  rigid  breakdown,  to  increasingly  limit 
and  define.  Although  individuals  function  in  close  prox- 
imity to  one  another,  they  are  none  the  less  strangers  whose 
mutual  interest  is  casual.  The  workaday  world  is  aloof 
from  personal  ties  and  from  sympathetic  understanding. 

The  atmosphere  of  the  home  community,  too,  is  bereft  of 
the  spirit  of  intimacy.  Most  individuals,  however,  seek  a 
location  which  despite  absence  of  "bonds  of  kinship,  neigh- 
borliness  and  the  sentiment  arising  out  of  living  together 
for  generations"  does  extend  outward  friendliness.  This 
usually  actuates  segregation  of  persons  according  to  com- 
mon heritage  and  to  income  level.  Thus  the  contrast  be- 
tween the  slum  and  the  "gold  coast,"  the  demarcation  be- 
tween Italian,  Mexican,  Polish,  Swedish,  German,  Negro, 
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and  Jewish  residential  sections.  Other  contrasts  emerge: 
between  intellectual  centers  and  areas  where  little  or  no 
premium  is  set  upon  education;  between  communities  pop- 
ulated predominantly  by  law-abiding  citizens  and  those  in 
which  there  is  a  large  measure  of  irresponsibility. 

Outward  symbols  of  direction  are  instigated  in  order  that 
urbanites  may  live  happily  and  constructively  together.  As 
such  the  clock  and  the  traffic  signal  play  an  important  role; 
so  do  governmental  codes  regulating  building,  sanitation, 
health,  and  working  conditions.  Formal  controls,  however, 
do  not  insure  smooth  performance  of  the  complicated  urban 
pattern.  There  is  small  possibility  for  the  emergence  of  a 
large  and  positive  concept  of  human  behavior  midst  segre- 
gation and  variation.  Competition  and  mutual  exploitation 
are  the  common  denominator.  Friction  arises  among  groups 
and  there  is  a  gradual  undermining  of  social  solidarity. 

"Heterogeneous."  "Heterogeneity  tends  to  break  down 
rigid  social  structures  and  to  produce  increased  mobility, 
instability,  and  insecurity,  and  the  affiliation  of  the  indi- 
viduals with  a  variety  of  intersecting  and  tangential  social 
groups  with  a  high  rate  of  membership  turnover.  The 
pecuniary  nexus  tends  to  displace  personal  relations,  and 
institutions  tend  to  cater  to  mass  rather  than  individual 
requirements.  The  individual  thus  becomes  effective  only  as 
he  acts  through  organized  groups." 

Without  the  restraining  influence  of  tradition,  society  is 
in  constant  flux.  Specialization  and  diversification  foster 
both  interdependence  and  unstable  equilibrium  among  city 
dwellers.  Personal  frustration  and  loneliness  are  everywhere 
evident.  Nervous  tensions  are  apparent.  Relationships,  far 
from  remaining  fixed  and  tangible,  become  variable  and 
remote.  "Whereas,  therefore,  the  individual  gains,  on  the 
one  hand,  a  certain  degree  of  emancipation  or  freedom  from 
the  personal  and  emotional  controls  of  intimate  groups,  he 
loses,  on  the  other  hand,  the  spontaneous  self-expression, 
the  morale,  and  the  sense  of  participation  that  comes  with 
living  in  an  integrated  society." 
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In  the  end,  a  kind  of  leveling  influence  makes  itself  felt. 
Business  or  earning  a  living  supplants  close  association  with 
the  community  at  large.  Institutions,  whether  economic, 
educational,  religious,  recreational,  or  cultural  are  pitched 
at  a  point  where  the  many  rather  than  the  few  will  profit; 
politics  are  conducted  on  the  basis  of  mass  appeals.  The  in- 
dividual learns  that  he  must  function  as  a  member  of  a 
group  if  he  is  to  be  effective  at  all.  A  single  association  or 
organization  rarely  suffices  to  represent  his  interests.  He 
joins  first  this  one,  then  that,  perhaps  a  third  as  his  activities 
broaden  and  as  he  becomes  immersed  in  new  undertakings. 
By  this  means  "the  urbanite  expresses  and  develops  his 
personality,  acquires  status,  and  is  able  to  carry  on  the 
round  of  activities  that  constitute  his  life-career." 

Physical  Disintegration  and  Social  Disorganization 

Vulnerability  of  the  City  Dweller.  Multitudinous  problems 
have  arisen  out  of  the  dramatic  growth  of  the  city.  So  im- 
pressed were  its  builders  with  the  importance  of  expansion 
that  they  took  little  time  to  evaluate  the  directions  which 
such  expansion  was  taking.  The  influx  of  millions  of  people 
from  rural  America  as  well  as  from  foreign  shores  was  entirely 
unplanned.  The  physical  plant  of  the  city — its  houses  and 
factories — was  usually  built  in  a  manner  which  at  best  may 
be  described  as  haphazard.  Even  today,  the  back-yard  ap- 
proach to  any  large  industrial  center  reveals  a  motley  array 
of  squalid  slums,  blighted  areas,  dingy  factories,  despoiled 
water  fronts,  and  ramshackle  houses.  All  of  these  are  left 
as  symbols  of  anarchic  expansion  which  still  remains  the 
distinguishing  characteristic  of  many  American  cities. 

The  city  dweller  is  vulnerable  both  to  this  lack  of  planning 
and,  in  a  sense,  to  the  overplanning,  or  at  least  the  extreme 
dependence,  which  arises  from  the  operation  of  many  closely 
interrelated  factors.  In  its  technological  aspect  the  city  in 
which  he  lives  is  an  extremely  delicate  mechanism  which 
can  easily  be  thrown  out  of  gear.  The  results  frequently 
prove  disastrous.    A  flood,  an  epidemic,  a  storm,  a  strike 
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may  cripple  the  very  mechanism  upon  which  public  services 
are  dependent.  Even  under  ordinary  circumstances  the  fail- 
ure of  an  electric  power  station  or  the  bursting  of  an  im- 
portant water  main  serves  to  indicate  the  dependence  of  the 
city  upon  the  smooth  and  successful  functioning  of  its  tech- 
nical equipment.  In  extraordinary  war  times  the  city's 
equipment  may  be  completely  destroyed  once  the  distinc- 
tion between  combatants  and  civic  non-combatants  has 
been  obliterated  as  far  as  military  attack  is  concerned. 
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From  "Our  Cities,"  National  Resources  Committee 


Maladjustments.  Technological  advances  have  furthered 
the  city's  construction  both  above  and  below  ground,  yet  in 
many  respects  only  a  beginning  has  been  made.  The  National 
Resources  Committee  in  its  recent  report,  Our  Cities,  states : 
"In  the  wake  of  the  process  of  urbanization,  a  series  of 
maladjustments  have  bobbed  up  which  militate  against  the 
attainment  of  a  satisfactory  urban  life.  The  difficulties  now 
confronting  the  urban  community  not  only  prevent  the  city 
from  making  the  maximum  contribution  to  our  national 
economy,  but  in  some  instances  they  actually  menace  urban 
existence."  Accordingly,  the  authors  of  the  report  list  four- 
teen "Emerging  Problems"  of  urbanism.  They  are  briefly 
summarized  as:  12 


12  Our  Cities,  op.  cit.,  pp.  viii-x. 
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1.  Drastic  inequalities  of  income  and  wealth. 

2.  Lack  of  articulation  (coordination  and  balance)  among  vari- 
ous industries  within  the  urban  community. 

3.  Rapid  obsolescence  of  the  physical  plan  and  plant. 

4.  Disrupting  imprint  made  by  competing  forms  of  transporta- 
tion. 

5.  Uncontrolled  subdivisions,  speculative  practices,  and  fan- 
tastic real  estate  booms. 

6.  Urban  housing  is  one  of  the  most  burdensome  problems  the 
country  now  has  to  face. 

7.  Urban  public  health  is  endangered,  particularly  in  blighted 
areas  and  among  low  income  groups. 

8.  That  very  heterogeneity  and  specialization  so  peculiar  to 
urban  life  leaves  the  community  socially  disconnected,  lack- 
ing in  a  positive  civic  program  and  in  cooperation. 

9.  Opportunities  for  free  higher  education  are  limited. 

10.  Juvenile  delinquency,  organized  crime,  and  commercial 
rackets  are  persistent  urban  problems. 

11.  Urban  finance  is  an  emerging  problem  of  vast  proportions. 

12.  There  is  lack  of  adjustment  between  urban  powers  as  dic- 
tated by  state  legislative  bodies. 

13.  Overlapping  independent  governments  exist  in  great  pro- 
fusion, and  these  are  unsuited  to  metropolitan  areas. 

14.  Cities  continue  to  be  faced  with  evasions  of  civil  service  laws, 
irresponsible  political  leadership,  and  discriminatory  or 
questionable  administrative  practices. 

Here,  as  with  other  maladjustments,  real  obstacles  do  not 
lie  mainly  within  the  technical  field  but  rather  in  the  inabil- 
ity and  unwillingness  of  cities  to  face  conditions.  Vested  in- 
terests, jurisdictional  disputes,  legal  limitations,  financial 
considerations,  and  a  host  of  other  social-economic  factors 
set  up  barriers  which  deprive  the  citizen  of  his  rightful  herit- 
age. Congestion,  the  slum  and  the  blighted  area,  obsolete 
housing,  and  inadequate  recreational  facilities  are  not  of 
necessity  the  "natural  rights"  of  the  urbanite.  The  exploi- 
tation of  urban  land,  and  the  haphazard  growth  of  urban 
governments  as  a  whole,  are  not  matters  which  need  remain 
unchanged  in  perpetuity.  Nor  should  the  obstacles  to 
planned  change  be  underrated. 

Housing  as  an  Example.   It  is  not  possible,  given  the  lim- 
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itations  of  this  volume,  to  treat  each  of  the  above  maladjust- 
ments in  detail.  Nevertheless,  the  most  serious  of  all,  that 
of  inadequate  housing,  deserves  brief  consideration.  It  is  a 
well-known  fact  that  "the  inner  and  older  sections  of  a 
city,  particularly  those  lying  close  to  the  main  business 
center  are  usually  inhabited  by  the  weaker  and  less  stable 
elements  of  the  population."  13  These  areas,  inhabited 
largely  by  single  persons  or  by  families  with  small  earnings, 
are  the  locations  in  which  housing  is  most  deficient,  in  fact 
far  below  minimum  requirements  for  decent  living.  Although 
slums  are  preponderant  in  older,  central  parts  of  the  city 
they  are  by  no  means  limited  to  derelict  residential 
sections.  They  often  extend  into  decaying  business  and  in- 
dustrial sites.  They  are,  moreover,  spreading  out  into  more 
remote  portions  of  the  city  and  are  even  beginning  to  im- 
plant themselves  in  suburbs.  According  to  a  Real  Property 
Inventory  made  of  approximately  1,500,000  residential 
buildings  in  64  cities  in  1934,  by  the  Department  of  Com- 
merce and  Civil  Works  Administration,  almost  20  per  cent 
were  pronounced  substandard  with  regard  to  structure,  open 
space,  overcrowding,  sanitary  conditions  and  conveniences.14 

It  is  also  true  that  housing  difficulties  are  not  restricted 
to  the  poorest  citizens  of  the  nation.  Many  who  seem  to  live 
well  are  achieving  decent  housing  at  the  sacrifice  of  other 
essentials.  They  are,  in  other  words,  spending  far  too  high 
a  proportion  of  their  earnings  on  rent.  What  can  be  done 
to  ameliorate  this  appalling  manifestation  of  the  deteriora- 
tion of  urbanism? 

Unfortunately,  the  promotion  of  low-cost  housing  involves 
human  as  well  as  technical  considerations.  Resistance  to 
the  modernization  of  construction  has  come  from  several 
sources.  In  recent  years  criticism  has  been  directed  against 
the  building  trades  for  the  part  they  have  played  in  hinder- 
ing progress.  They  have  shown  considerable  opposition  to 
the  introduction  of  advanced  techniques.     The  situation, 

13  McKenzie,  R.  D.,  The  Metropolitan  Community,  McGraw-Hill  Book 
Company,  New  York,  1933,  p.  182.  14  Our  Cities,  op.  cit.,  p.  60. 
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however,  is  not  as  simple  as  some  would  imply.  Property 
owners,  particularly  board  members  of  banks  and  loan  com- 
panies holding  real  estate  mortgages,  are  likewise  reluctant 
to  aid  in  lowering  the  cost  of  construction.  They  realize 
that  the  market  value  of  existing  structures  will  depreciate 
with  the  erection  of  large  numbers  of  low-cost  dwellings. 
Prefabricated  housing  has  been  resisted  not  only  by  unions 
and  finance  companies  but  also  by  manufacturers  whose 
firms  produce  materials  ineffective  in  production  of  this  sort. 

The  extent  to  which  homes  of  the  future  will  be  prefabri- 
cated will  depend  upon  the  tastes  of  persons  building  homes, 
the  amount  of  money  at  their  disposal,  and  a  great  many 
other  subjective  factors.  But  extensive  prefabrication  can 
be  accomplished  only  with  the  revision  of  building  codes 
and  municipal  ordinances,  the  willingness  of  building  labor- 
ers to  work  on  shop-constructed  houses,  and  the  desire  of 
manufacturers  and  of  finance  companies  to  underwrite  the 
erection  of  low-cost  homes. 

Single  house  construction  is  not  the  only  solution;  large 
apartment  buildings  can  relieve  pressures  in  congested 
neighborhoods.  It  is  unfortunate,  however,  that  to  date 
costs  of  construction  and  of  upkeep  are  such  as  to  exclude 
the  lowest  income  groups  even  in  government  sponsored 
projects.  Those  persons  who  are  most  in  need  of  adequate 
homes  must  stand  on  the  outside  and  look  in.  They  cannot 
afford  to  pay  the  rentals  required.  Some  experts  attest  that 
low-cost,  self -liquidating,  multi-family  dwelling  projects  are 
an  impossibility  in  view  of  current  standards  of  wages,  costs 
of  materials,  and  the  like.  Others,  equally  well  informed, 
are  confident  that  the  problem  can  be  handled  if  properly 
directed.  Whatever  the  present  status,  it  is  certain  that 
further  attempts  will  be  made  to  replace  slum  dwellings  by 
large  apartment  buildings  in  which  rentals  are  adjusted  to 
the  workingman's  pocketbook. 

Much  can  be  done  to  lower  the  cost  of  large-scale  housing 
units  given  only  the  materials,  devices,  and  equipment  now 
at  hand.   Prefabrication  can  be  applied  to  this  sort  of  build- 
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ing  just  as  well  as  to  the  single  house  structure.  Materials 
best  suited  to  apartment  construction  can  be  determined  by 
testing.  Those  for  which  the  consumer  meets  charges  of 
special  patent  rights  may  be  discarded  in  favor  of  equally 
good  materials  sold  at  a  lower  price.  Architectural  designs 
should  be  drawn  with  a  view  to  large-scale  application.  If 
the  floor  plan  of  a  blueprint  is  suited  to  the  needs  of  widely 
separated  groups,  and  if  it  is  used  by  these  groups,  expenses 
of  planning  and  of  fabrication  can  automatically  be  reduced. 
Simplicity  should  be  substituted  for  intricacy  of  detail 
wherever  possible. 

Gigantic  growth  in  the  population  of  large  cities  has 
brought  about  a  general  housing  shortage.  Rebuilding  and 
modernization  of  urban  dwellings  have  already  been  carried 
on  to  some  extent,  and  it  is  likely  that  in  the  future  a  larger 
and  larger  proportion  of  homes  will  be  renovated  in  this  way. 
At  the  same  time,  recognition  of  the  advantages  offered  by 
suburban  communities  has  instigated  interest  in  the  raising 
of  urban  standards.  Good  schools,  fresh  air,  and  adequate 
play  space  for  children  are  valued  highly.  Escape  from  the 
noise,  dirt,  and  nervous  tension  which  so  often  accompany 
congested  quarters  is  sought  after. 

The  haphazard  manner  in  which  American  cities  have 
sprung  up  has  resulted  in  a  hodgepodge  of  good  and  bad,  of 
old  and  new,  of  industrial  and  residential  edifices.  Through 
tardy  realization  of  the  terrific  waste  encountered  in  mush- 
room growth  of  this  kind,  community  planning  and  zoning, 
long  ignored,  now  receive  attention.  The  integrated  neigh- 
borhood is  a  particular  manifestation  of  the  direction  which 
home  building  is  taking.  Large  numbers  of  homes  are  con- 
structed in  a  unit  and  according  to  predevised  architectural 
arrangement.  Each  residence  is  placed  with  full  apprecia- 
tion of  its  relation  to  other  homes  in  the  project.  Parks, 
grass  plots,  playgrounds,  schools,  and  often  stores  are  in- 
cluded as  a  part  of  the  plan.  In  this  way  space  is  put  to 
sustained  use.  Light,  air,  protection  from  noise  and  traffic 
are  assured  to  those  living  in  residential  districts.    Homes 
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can  be  arranged  so  as  to  enable  the  economic  installation  of 
utility  outlets.  Municipal  services  such  as  fire  and  police 
protection  can  be  provided  at  low  cost  to  the  city. 

Integrated  neighborhoods  of  this  sort  have  been  found 
most  practicable  when  providing  for  3000  to  6000  persons. 
They  may  be  built  in  the  city  proper  or  on  the  outskirts  of 
urban  centers.  Such  efforts  as  have  been  made  by  govern- 
ment agencies  and  cooperative  groups  to  establish  living 
quarters  of  this  sort  have  proved  valuable  in  raising  stand- 
ards of  health,  morality,  and  honesty,  as  well  as  in  provid- 
ing a  means  of  purposeful  living. 

Whatever  inroads  have  been  made  in  slum  clearance  to 
date  represent  but  a  minute  portion  of  the  work  which  re- 
mains to  be  done.  If  adequate  measures  are  not  taken  to 
meet  this  situation,  the  consequences  will  mount  with  aston- 
ishing fatality.  Under  present  conditions  communities  are 
virtually  subsidizing  slum  areas,  for  the  cost  of  maintaining 
municipal  services  such  as  fire  and  police  protection  is  ex- 
ceptionally high  in  these  areas,  whereas  the  revenues  gained 
from  taxes  are  low.  Far  more  important,  however,  is  the 
decaying  influence  which  such  areas  have  upon  the  com- 
munity at  large.  Poor  housing  conditions  have  been  shown 
to  correlate  with  high  infant  mortality  rates,  with  high  tu- 
berculosis rates,  and  with  high  incidence  of  deliquency  and 
crime.  In  short,  they  lead  the  way  to  social  disorganization. 15 

Both  Physical  and  Spiritual  Aspects  of  Urbanism  Are  Dis- 
turbing. The  city,  then,  with  all  its  outward  splendor,  offers 
inadequate  asylum  for  many  of  its  inhabitants.  Its  buildings 
are  unable  to  house  decently,  its  politicians  are  unable  to 
govern  well,  its  business  men  are  unable  to  correlate  their 
aims.  The  urban  pattern  of  living  in  itself  is  discouraging 
to  thousands  of  persons.  Professor  Wirth  is  acutely  cognizant 
of  these  limitations  when  he  calls  attention  to  the  fact  that 
the  organizational  framework  into  which  the  urbanite  is 
drawn  "does  not  of  itself  insure  the  consistency  and  integrity 
of  the  personalities  whose  interests  it  enlists.    Personal  dis- 

16  Ibid.,  p.  60. 
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organization,  mental  breakdown,  suicide,  delinquency,  crime, 
corruption,  and  disorder  might  be  expected  under  these  cir- 
cumstances to  be  more  prevalent  in  the  urban  than  in  the 
rural  community." 
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CHAPTER  XIII 

THE  FAMILY 

The  Family  and  Social  Change 

The  family  confronts  the  machine  in  America.  Here  are 
the  Joads  so  vividly  portrayed  in  John  Steinbeck's  The 
Grapes  of  Wrath.  The  mechanized  tractor  has  driven  them 
from  their  land.  An  old  dilapidated  car  has  taken  them  to 
California  in  a  hopeless  search  for  work.  Death  and  disinte- 
gration sever  their  last  haven  of  defense — the  family.  Are 
the  Joads  unusual  ?  Are  they  far  different  from  the  host  of 
automobile  trailer  dwellers  who  have  fled  the  big  city  to 
spend  their  lives  by  roadsides  and  in  camps?  Do  not  both 
portend  something  fundamental  which  is  uprooting  a  large 
number  of  American  families  ? 

The  Early  American  Family.  Man  through  the  ages  has 
built  a  structure  of  living  in  which  family,  religion,  economy, 
and  government  are  the  cornerstones.  Emphasis  has  rested 
unevenly  upon  one  or  another  of  these  institutions  as  civili- 
zation has  developed.  There  was  a  time  when  the  home  was 
the  center  of  interest — of  work  and  trade,  of  education  and 
recreation.  Up  until  the  nineteenth  century  the  United 
States  exemplified  a  domestic  economy  of  this  sort.  Ninety- 
five  per  cent  of  the  population  lived  on  farms.  The  home  was 
the  place  of  processes  of  production  as  well  as  of  domesticity. 
Each  of  the  items  which  went  into  its  making  was  constructed 
by  hand.  To  a  large  extent  the  family  group  wove  its  own 
cloth,  kneaded  its  own  bread,  and  furnished  its  own  light 
and  fuel.  Such  small  shops  and  manufacturing  establishments 
as  existed  were  operated  on  a  corresponding  scale.  Master 
craftsmen  and  apprentices  earned  a  livelihood  through  the 
development  of  individual  skills.  Workshops  were  largely 
residential.  This  social  order  was  essentially  pre-industrial 
in  nature. 
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The  family  of  colonial  times  in  America  was  one  condi- 
tioned by  a  slow-moving  world  of  agriculture.  The  family 
unit  was  in  most  respects  self-sufficing,  and  relationships 
within  it  were  more  or  less  fixed  and  static.  The  dominance 
of  the  husband  over  his  wife  and  children  was  unquestioned. 
The  superiority  of  man  and  husband  and  the  inferiority  of 
woman  and  wife  had  been  ingrained  in  the  mores  through 
centuries  of  usage.  Relationships  to  the  outside  world  were 
likewise  rigid  and  inflexible.  This  was  the  prevailing  attitude 
enforced  by  custom  and  law:  "Without  exception  he  [the 
husband]  is  master  over  the  house,  as  touching  his  family, 
more  authoritie  than  a  king  in  his  kingdome."  x 

Forces  of  Change.  Many  factors  in  the  American  scene 
served  to  make  inroads  upon  the  unified  family  of  colonial 
times.  The  new  frontier  which  was  to  be  conquered  called 
for  unparalleled  trial  and  hardship  upon  the  part  of  both 
husband  and  wife.  The  individual's  worth  rested  largely 
upon  his  or  her  own  efforts.  Social  rank  meant  little  or 
nothing  in  an  unexplored  country ;  and  the  democratic  spirit 
which  animated  pioneering  was  extended  to  the  family  and 
to  family  life.  The  security  which  women  forsook  in  leaving 
their  eastern  homes  was  more  than  offset  by  the  higher  status 
which  they  thereby  achieved  west  of  the  Alleghenies.  They 
became  "co-partners  with  their  husbands  in  the  family 
venture."  2  And  in  similar  fashion,  children  themselves  un- 
dertook responsibility  and  acquired  independence  in  a  meas- 
ure which  was  a  distinct  step  forward  from  eighteenth  cen- 
tury conditions. 

By  far  the  most  important  influences  which  were  to  alter 
the  family  in  America  drastically  came  with  the  unfolding  of 
the  Industrial  Revolution.  The  adoption  of  steam  power  in 
all  lines  of  endeavor  meant  that  the  production  of  goods  was 
taken  from  the  home  once  and  for  all.  As  a  center  of  produc- 
tive activity  the  economic  solidarity  of  the  household  was 

1  Lumpkin,  Katherine  Dupre,  The  Family,  Chapel  Hill,  University  of  North 
Carolina  Press,  1933,  Introduction,  p.  xiii. 

2  Nimkoff,  M.  F.,  The  Family,  Houghton  Mifflin  Company,  Boston,  1934, 
p.  181. 
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broken,  and  ties  based  upon  such  unity  were  destroyed. 
Many  of  the  factors  which  had  made  the  family  a  closely 
knit  institution  were  thereby  disrupted,  and  new  relation- 
ships became  inevitable. 

The  coming  industrialism  meant  the  rise  of  a  factory  sys- 
tem and  the  rapid  concentration  of  population  near  factory 
sites.  Movement  from  older,  more  stable  agricultural  regions 
toward  urban  centers  went  on  apace.  At  the  beginning  of 
the  Civil  War,  16  per  cent  of  the  American  populace  lived 
in  cities;  by  1900  over  30  per  cent  had  congregated  in  urban 
centers.  In  1930  almost  50  per  cent  were  to  be  found  in  the 
larger  cities  of  100,000  population  and  over. 

The  Urban  Pattern.  Technology  and  invention  have  been 
key  factors  in  the  growth  of  the  urban  pattern,  and  it  is  this 
pattern  which  determines  to  a  large  extent  the  actual  con- 
ditions of  modern  family  life.  The  machine  undoubtedly  has 
been  slow  in  affecting  the  family  on  the  farm  and  in  the  small 
town.  But  in  the  city  its  influence  has  been  immediate — and 
markedly  dispersive.  For  the  urban  dweller  the  new  indus- 
trial order  has  substituted  a  multitude  of  depersonalized 
relationships  in  place  of  the  comparatively  simple  basis 
characteristic  of  a  household  economy.  Men  and  women 
leave  their  homes  in  order  to  work.  They  acquire  new  as- 
sociations and  interests.  In  addition  to  the  large  proportion 
of  time  spent  in  office,  shop,  or  factory,  their  attention  may 
be  absorbed  in  the  trade  union,  the  club,  or  the  lodge. 

Urban  contacts  are  further  increased  by  the  growth  of 
transportation  and  communication  facilities.  The  automo- 
bile, the  bus,  the  streetcar,  the  elevated,  the  elevator,  the 
telephone,  and  the  telegraph  are  all  indigenous  to  the  city. 
Entertainment  and  recreation  are  thus  made  easily  accessible 
away  from  the  home.  Whether  it  be  baseball  under  the 
floodlights,  swimming  at  a  public  beach,  or  golf  at  a  private 
club,  little  inconvenience  is  encountered  in  reaching  a  desti- 
nation. To  the  urbanite  mobility  means  variety.  His  every 
taste  and  interest  may  be  satisfied.  He  need  not  be  confined 
to  the  domestic  hearth  in  his  activities.  The  family  no  longer 
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possesses  a  monopoly  over  self-expression  and  development. 
Outside  interests  and  loyalties  share  a  place  and  compete 
for  the  time  and  energy  which  hitherto  were  largely  confined 
to  the  domestic  scene. 

The  Status  of  Women 

A  New  Role.  Equally  important  is  the  fact  that  women 
as  well  as  men  have  become  a  part  of  this  new  order  of  things. 
The  "typical"  wife  of  today  may  not  be  the  economically 
independent  mother  who  divides  her  time  between  a  career 
and  a  family,  but  independence  in  varying  degree  has  grown 
with  the  improved  status  of  women.  Increased  educational 
opportunities,  greater  political  rights,  and  fairer  legal  ar- 
rangements have  undoubtedly  contributed  to  this  improved 
situation.  But  the  driving  force  behind  such  movements  has 
come  mainly  from  the  increasing  economic  responsibilities 
which  women  have  assumed. 

Much  of  this  change  has  come  in  comparatively  recent 
decades.  Fifty  years  ago  a  leading  advocate  of  married 
women's  rights,  Matilda  Gage,  sharply  condemned  the  con- 
ditions of  her  time.3 

"So  that  even  in  this  year  1892,  within  eight  years  of  the 
Twentieth  Christian  Century,  we  find  the  largest  proportion  of 
the  United  States  still  giving  the  husband  custody  of  the  wife's 
person ;  the  exclusive  control  of  the  children  of  the  marriage ;  of 
the  wife's  personal  and  real  estate;  the  absolute  right  to  her  labor 
and  all  products  of  her  industry.  .  .  .  That  woman  is  an  indi- 
vidual with  the  right  to  her  own  separate  existence,  has  not  yet 
permeated  the  thought  of  church,  state  or  society." 

Many  shifts  have  occurred  since  this  drastic  indictment  of 
half  a  century  ago.  In  1880,  2,359,000  or  14.5  per  cent  of  all 
workers  in  the  United  States  were  women.  In  1930,  10,546,- 
000  or  21.9  per  cent  of  all  gainfully  occupied  workers  in  the 
country  were  women  of  sixteen  years  and  over.  In  1880,  160 
out  of  every  1000  American  women  were  gainfully  occupied, 

3  Goodsell,  Willystine,  "The  American  Family  in  the  Nineteenth  Century," 
Annals  of  the  American  Academy  of  Political  and  Social  Science,  March  1932, 
p.  21. 
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a  substantial  proportion  of  which  were  employed  in  agricul- 
ture. In  1930,  253  out  of  every  1000  women  were  at  work 
for  pay,  a  very  small  percentage  of  whom  were  engaged  on 
farms.  Experts  agree  that  this  proportion  would  have  been 
even  higher  in  1930  had  not  the  depression  set  in.4  There  is 
already  some  evidence  to  show  that  the  percentage  of  women 
earning  a  living  has  gradually  risen  with  the  end  of  the  de- 
pression.5 

.  Variety  of  Occupations.  Almost  every  line  of  endeavor  has 
been  opened  to  women  in  recent  years.  Diverse  pursuits 
and  interests  have  drawn  them  into  work.  Table  18  indi- 
cates not  only  the  preponderance  of  non-farm  positions  held  by 
women  but  also  the  variety  of  fields  in  which  they  are  engaged. 

Table  18. — Percentage  Distribution  of  Female  Workers  by 
Social-Economic  Groups  in  the  United  States,  1930  * 


Social-Economic  Group 

Percentage  Female  Workers 

Farm 

Owners  and  managers 

1.4 

Tenants,  including  croppers 

1.1 

Laborers 

6.0 

Subtotal 

8.5 

Non-Farm 

Professional  persons 

13.5 

Wholesale  and  retail  dealers 

1.0 

Other  proprietors,  managers,  and  officials 

1.2 

Clerks  and  kindred  workers 

28.6 

Skilled  workers  and  foremen 

.7 

Semi-skilled  workers 

23.5 

Laborers 

1.5 

Service  workers 

21.5 

Subtotal 

91.5 

Total 

100.0 

4  Breckenridge,  S.  P.,  "The  Activities  of  Women •  Outside  the  Home,"  in 
Recent  Social  Trends  in  the  United  States,  Report  of  the  President's  Committee 
on  Social  Trends,  McGraw-Hill  Book  Company,  New  York,  1933,  p.  712. 

5  U.  S.  Department  of  Labor,  Women's  Bureau,  Trends  in  the  Employment 
of  Women,  1928-36,  Bui.  159,  U.  S.  Government  Printing  Office,  Washington, 
D.  C,  1938,  pp.  3  ff. 

*  Based  on  National  Resources  Committee,  The  Problems  of  a  Changing 
Population,  U.  S.  Government  Printing  Office,  Washington,  D.  C.,  May  1938, 
p.  75. 
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It  is  noteworthy,  too,  that  a  growing  proportion  of  women 
who  have  assumed  the  responsibility  of  carrying  on  outside 
work  are  mature  and  over  20  years  of  age.  Whereas  in  1920 
the  percentage  of  all  employed  women  less  than  20  years  of 
age  in  the  United  States  was  20.6,  in  1930  only  15.5  per  cent 
were  under  that  age.  As  Professor  Breckenridge  has  pointed 
out,  several  interpretations  of  these  figures  are  possible. 
Recent  limitations  upon  child  labor  are  without  question 
significant.  The  tendency  to  keep  people  at  school  for  a 
longer  period  than  heretofore  is  also  of  importance.  Much 
of  this  shift,  however,  may  be  attributed  to  the  growing 
custom  for  married  women  to  enter  occupations  outside  the 
home. 

Married  Women  Employed.  In  1900  there  were  769,000 
married  women  at  work.  In  1930  this  number  had  grown 
to  3,071,000.  Allowing  for  the  increase  of  married  women 
which  took  place  during  this  period,  the  proportion  of  mar- 
ried women  gainfully  occupied  more  than  doubled — from 
5.6  per  cent  in  1900  to  11.7  per  cent  in  1930.  By  the  latter 
date  nearly  one-third  of  all  women  at  work  in  this  country 
were  married. 

Statistics  on  shifting  occupational  patterns  as  cited  above 
are  in  themselves  indicative  of  broader  changes  which  are 
influencing  the  family.  It  is  not  only  that  millions  of  women 
engage  in  a  wide  range  of  economic  pursuits  outside  the 
home,  but  that  these  patterns  of  behavior  encourage  the  de- 
velopment of  a  multitude  of  non-economic  interests  on  the 
part  of  women  generally.  Taken  in  conjunction  with  nu- 
merous contemporary  social  forces — educational,  moral,  and 
legal — that  have  made  inroads  upon  the  older  family  pat- 
tern, economic  changes  are  bringing  profound  alterations  in 
the  character  of  home  life. 

Physical  Aspects  of  the  Urban  Household 

What  is  the  nature  of  the  household  nowadays?  Professor 
NimkofT,  who  has  spent  a  number  of  years  studying  the 
family,  is  impressed  with  three  distinct  tendencies — those 
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towards  (1)  a  greater  number  of  apartments,  (2)  smaller 
household  quarters,  and  (3)  increased  renting  in  preference 
to  ownership. 

Apartments.  Multiple-family  dwellings  are  closely  related 
to  a  high  degree  of  urbanization.  They  are  practically  non- 
existent in  rural  areas  and  are  relatively  unimportant  in 
smaller  towns.  But  in  cities  they  have  rapidly  become  the 
dominant  mode  of  housing. 

Table  19. — Percentage  of  Families  Provided  for  in  Different 

Kinds  of  Dwellings  in  257  Identical  Cities,  1921  to  1928 

Inclusive  * 


Tninl 

1 -Family 

2-Family 

Multi-Family 

Dwellings 

Dwellings 

Dwellings 

1921 

100.0 

58.3 

17.3 

24.4 

1922 

100.0 

47.5 

21.3 

31.2 

1923 

100.0 

45.8 

21.2 

33.0 

1924 

100.0 

47.6 

21.5 

30.9 

1925 

100.0 

46.0 

17.5 

36.4 

1926 

100.0 

40.7 

13.9 

45.4 

1927 

100.0 

38.3 

13.4 

48.3 

1928 

100.0 

35.2 

11.1 

53.7 

Building  construction  has  been  at  a  low  ever  since  the 
beginning  of  the  depression.  It  is  likely  that  post-depression 
housing  conditions  in  large  cities  are  not  very  much  different 
from  those  indicated  above.  While  in  the  last  few  years  the 
building  of  one-  and  two-family  structures  has  assumed  a 
larger  proportion  of  new  construction  than  heretofore,  there 
has  been  little  offset  to  the  apartment  type  of  dwelling. 

Mr.  C.  A.  Perry  points  to  the  crux  of  the  matter  when  he 
writes : 6 

"Even  if  we  found  apartment  houses  utterly  objectionable,  there 
is  no  way  in  which  we  can  get  rid  of  them.  Suppose  that  we 
could  demolish  the  structures,  their  sites  would  still  have  to  be 

*  Bulletin  of  the  United  States  Bureau  of  Labor  Statistics,  No.  439,  June  1927, 
p.  190.  Quoted  in  Dollard,  John,  "The  Changing  Functions  of  the  American 
Family,"  unpublished  thesis,  University  of  Chicago,  1931,  p.  48. 

6  Perry,  Clarence  Arthur,  Housing  for  the  Machine  Age,  New  York,  Russell 
Sage  Foundation,  1939,  p.  109. 
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used  in  most  cases  for  residential  purposes.  Only  multi-million- 
aires could  live  on  that  land  in  single-family  dwellings,  and  they 
prefer  their  country  estates.  The  rational  course,  under  the  cir- 
cumstances, is  to  reconstruct  blighted  multi-family  dwellings  as 
fast  as  they  reach  that  state,  and  to  do  it  in  a  manner  that  re- 
moves their  present  defects.  These,  insofar  as  they  inhere  in  the 
individual  structure,  could  be  remedied  by  new  buildings,  but 
the  defects  of  environment  would  not  automatically  be  taken 
care  of  in  that  way." 

It  is  significant  that  Mr.  Perry  proposes  to  compensate  for 
the  limitations  of  multi-family  living  units  by  the  develop- 
ment of  planned  neighborhood  units  which  would  provide 
recreational  and  associational  facilities  outside  of  the  domi- 
cile proper. 

Smaller  Dwellings.  There  is  a  growing  tendency  to  limit 
the  space  which  the  urban  household  occupies.  During  the 
last  two  decades  fewer  and  fewer  rooms  have  been  included 
in  the  family  unit.  A  comparison  of  apartments  constructed 
in  1912  with  those  constructed  in  1924  in  New  York  City 
substantiates  this  observation.  The  following  gives  the  per- 
centage distribution  of  number  of  rooms  per  apartment 
constructed  in  each  of  these  years.7 

Number  of  Rooms  Percentage  of   Distribution  in 

1912  1924 

3  20  42 

4  44  38 

5  24  12 

6  5  4 

All  others  7  4 

Practically  all  larger  cities  have  undergone  similar  experi- 
ences. Chicago  may  be  cited  as  another  example.  During 
the  five-year  period  1913-1917,  45  per  cent  of  all  new  apart- 
ments contained  less  than  five  rooms;  during  the  period  1927- 
1931,  75  per  cent  of  all  new  apartments  were  of  four  or  less 
rooms.  In  more  recent  years  the  tendency  to  break  up  large 
apartments  for  remodeling  into  smaller  units  has  been  strik- 
ingly exhibited  in  most  large  centers. 

7  Dollard,  op.  cit.,  p.  49. 
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Declining  Home  Ownership.  Such  arrangements  are  nat- 
urally not  conducive  to  responsibility  and  to  pride  of  home 
ownership.  In  fact,  numerous  investigations  reveal  that  as 
urbanization  becomes  more  intense,  home  ownership  becomes 
less  frequent.  Thus  at  the  White  House  Conference  on  Child 
Health  and  Protection  held  in  1930,  estimates  were  given  to 
substantiate  this.8 


Percentage  Home  Ownership 

Farms 

60.9 

Villages 

59.8 

Small  cities,  25,000  to  50,000 

40.0 

Cities,  100,000  to  500,000 

28.8 

Cities  over  500,000 

25.0 

Changing  Characteristics  of  the  Family  Group 

The  Tin  Can  Revolution.  The  fact  that  a  large  proportion 
of  urban  families  have  become  renters  of  small  apartments 
is  reflected  in  the  decline  of  domestic  activities.  In  many 
respects  the  proverbial  can  opener  has  come  to  symbolize  a 
wide  alteration  in  domestic  duties.  Cooperation  of  members 
of  a  family  along  lines  of  production  is  rare  except  in  rural 
areas.  The  tin  can  has  virtually  revolutionized  the  ways  of 
the  family.  Factory-made  goods  have  increasingly  displaced 
the  home-made  variety.  Canning,  baking,  and  sewing  in  the 
home  have  declined  to  a  marked  degree.  A  sample  study 
made  in  1930,  for  example,  revealed  that  nine-tenths  of  all 
bread  used  in  city  homes  was  bakery  made.9  The  output  of 
the  canning  and  preserving  industry  in  this  country  virtually 
doubled  between  1919  and  1935. 10  The  delicatessen,  restau- 
rant, bakery,  laundry,  and  chain  store  are  to  be  found  con- 
veniently located  in  any  one  of  the  numerous  shopping 
centers  so  typical  of  every  large  city. 

There  was  a  time  when  cleaning  and  decorating  were 

8  Ibid.,  p.  51. 

9  Recent  Social  Trends,  op.  cit.,  p.  664. 

10  Production,  Employment  and  Productivity  in  59  Manufacturing  Industries, 
Works  Progress  Administration,  National  Research  Project,  Philadelphia, 
1939,  Part  II,  p.  28. 
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done  entirely  by  members  of  the  domicile.  Strong  hands 
and  nimble  fingers  worked  hard  to  make  the  home  a  suitable 
place  in  which  to  live.  These  rigorous  duties  have  now  been 
taken  over  largely  by  outside  enterprise.  Commercial 
laundry  and  cleaning  establishments  give  one-day  service. 
Department  stores  carry  ready-made  furnishings  even  to 
curtains  and  chair  covers,  book  cases  and  cabinets.  When 
things  go  wrong  the  specialist  appears.  The  carpenter,  the 
plumber,  the  electrician,  the  pest  exterminator — these  and 
other  experts  are  at  the  housewife's  beck  and  call.  Even  the 
male  of  the  family  need  no  longer  concern  himself  with  stok- 
ing the  furnace.  The  janitor  or  the  automatic  stoker  has  re- 
lieved him  of  this  duty. 

Looked  at  broadly,  the  urban  household  which  technology 
has  been  so  instrumental  in  shaping  is  the  counterpart  of  a 
new  kind  of  society  in  which  personalities  must  function. 
It  is  difficult  to  estimate  the  subtle  and  deep  changes  which 
eventually  may  occur  in  family  life.  One  thing,  however,  is 
certain.  Many  of  the  vital  ties  which  in  past  generations 
bound  the  family  together  have  been  loosened  today.  Phys- 
ical limitations  of  the  household  encourage  establishment  of 
wider  contacts  outside  the  home.  Members  of  the  family 
spend  a  large  proportion  of  their  time  away  from  the  domes- 
tic scene.  Moving  from  one  residence  to  another — pulling 
up  stakes,  in  short — is  no  longer  a  serious  and  difficult  un- 
dertaking. For  as  a  mere  renter,  the  city  dweller  feels  little 
responsibility  for  the  upkeep  of  his  abode.  A  common  interest 
in  property  far  less  frequently  binds  the  family,  inasmuch 
as  the  family  owns  neither  plant  nor  equipment  which  it 
uses. 

Decreased  Size  of  Families.  Smaller  families  appear  to  be 
part  of  the  process  of  urbanization.  It  is  a  well-known  fact 
that  the  birth  rate  of  the  country  as  a  whole  has  been  de- 
clining for  a  number  of  generations.  Observers,  moreover, 
are  particularly  impressed  by  the  urban  trends  of  recent 
decades.  Between  1900  and  1930  the  average  number  of 
persons  per  family  in  the  United  States  decreased  from  4.7 
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to  4.1,  a  decline  of  13  per  cent.  For  this  same  period  sample 
studies  made  of  different  areas  reveal  percentage  decreases  in 
size  of  family  as  follows:  farms  0.6  per  cent,  small  towns  3.5, 
cities  4.5,  and  the  metropolis  21.2  per  cent.11 

In  similar  fashion,  families  without  children  are  found 
much  more  frequently  in  big  cities.  In  1930,  one  out  of  every 
six  farm  families  had  no  children  living  at  home.  In  small 
towns  this  proportion  was  one  out  of  four,  in  cities  one  out 
of  three,  while  in  the  metropolis  virtually  one-half  of  the 
homes  were  without  children.12 

There  are,  undoubtedly,  many  different  factors  which  ac- 
count for  the  diminishing  size  of  the  family.  Among  these, 
changes  which  have  resulted  from  the  advancement  of  science 
and  invention  are  clearly  of  major  importance.  It  is  of  course 
difficult  to  weigh  such  changes.  The  growing  knowledge  and 
use  of  contraceptives  has  without  question  played  a  leading 
part.  Then  too,  children  have  become  less  the  goal  and  focus 
of  family  endeavor.  The  insecurities  and  pressures  of  an 
industrial-urban  existence  weigh  heavily  upon  young  couples 
starting  out  in  wedded  life.  Unlike  children  on  the  farm,  the 
child  in  the  city  is  a  distinct  economic  liability,  and  for  a  long 
period  of  time.  Industry  and  commerce,  if  they  can  use 
him  at  all,  usually  do  so  after  he  has  reached  maturity.  Ac- 
cording to  some  sociologists,  the  comforts  of  city  life  which 
science  has  been  so  instrumental  in  fostering  are  such  that 
people  are  less  inclined  to  exchange  these  comforts  for  the 
responsibilities  of  raising  a  family.13  In  support  of  such  a 
thesis  they  point  to  the  smaller  families  to  be  found  among 
the  professional  and  higher  income  groups  generally. 

Technology  and  the  Future  of  the  Family 

Varied  Pessimistic  Viewpoints.  Whatever  explanations 
may  be  attached  to  the  transition  which  the  family  appears 
to  be  undergoing,  and  they  are  many  and  varied,  the  future 
of  the  family  is  difficult  to  predict.    Some  critics  emphasize 

11  Recent  Social  Trends,  op.  ciL,  p.  682.  13  Nimkoff,  op.  cit.,  p.  205. 

12  Ibid.,  p.  687 
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the  inadequacy  of  adjustments  made  thus  far.  They  point 
to  the  greater  frequency  with  which  divorce,  broken  homes, 
delinquency,  and  the  separation  of  children  from  parents — 
all  symptoms  of  disorganization — have  occurred  in  recent 
years.  These  same  critics  anticipate  the  need  for  even  more 
trying  adjustments  in  the  future,  and  go  so  far  as  to  doubt 
whether  the  family  can  survive  this  disruption.  If  this  as- 
sumption is  correct,  then  the  family  is  not  the  exception.  All 
great  institutions,  whether  governmental,  economic,  or  re- 
ligious, are  undergoing  similar  experience. 

Other  commentators  see  in  the  declining  birth  rate  and  in 
the  diminishing  size  of  the  family  a  "natural"  end  of  con- 
temporary society.  It  seems  somewhat  premature  to  predict 
such  dire  results.  Judging  by  even  the  lowest  estimates  of 
fertility,  the  population  of  the  United  States  will  be  far  from 
reduced  in  number,  fifty  years  hence.14  A  relatively  static 
population  in  itself  is  not  necessarily  hazardous.  Nor  do 
smaller  families  in  themselves  represent  either  gain  or  loss. 
These  may  even  be  conducive  to  a  more  adequate  distribu- 
tion of  resources  and  of  opportunities  in  the  country  as  a 
whole.  The  preconceived  notion  that  a  large  population  and 
highly  fertile  families  are  invariably  a  social  asset  is  an  as- 
sumption which  has  been  tested  very  little  as  yet.  In  the 
meantime,  it  is  pertinent  to  note  that  marriage  has  shown 
no  decline  in  popularity.  In  fact,  there  has  been  a  steady  in- 
crease in  the  percentage  of  married  people  during  the  last 
fifty  years. 

Most  scholars,  however,  are  concerned  not  so  much  with 
biological  factors  as  they  are  with  the  social  forces  affecting 
the  family.  They  point  to  a  loosening  of  family  ties  which 
has  resulted  from  the  transference  of  functions  to  outside 
institutions.  Education  has  gone  to  the  schools;  religious 
training  has  been  taken  over  by  the  churches;  recreation  has 
found  numerous  outlets  away  from  the  home.  Protection  has 
come  from  agencies  such  as  government  which  more  and  more 

14  National  Resources  Committee,  The  Problems  of  a  Changing  Population, 
U.  S.  Government  Printing  Office,  Washington,  D.  C.,  May  1938,  p.  29. 
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assume  responsibility  for  the  welfare  of  the  individual.  Wider 
relationships,  generally,  have  displaced  as  well  as  weakened 
joint  efforts  within  the  family  circle. 

Recent  studies  have  placed  special  emphasis  upon  the  fric- 
tions and  tensions  resulting  from  economic  change.  They 
find  that  the  urban-industrial  pattern  is  one  in  which  the 
family  has  lost  ground,  and  one  in  which  the  family  is  likely 
to  lose  even  more  ground  in  the  future.  Invention,  they  point 
out,  shows  no  signs  of  slowing  up.  Difficulties  of  accommo- 
dation are  likely  to  increase  rather  than  to  diminish. 

Technology  a  Double-edged  Sword.  Technology  unquestion- 
ably is  a  disturber  of  the  status  quo.  It  is  usually  as  rapid  in 
its  progress  as  it  is  drastic  in  its  impact.  As  has  been  noted, 
its  effects  upon  the  family  have  been  in  the  main  highly  dis- 
persive. But  technology  may  have  just  the  opposite  effect 
upon  the  family.   It  may  strengthen  family  ties. 

Swift  means  of  transportation,  for  example,  have  led  to 
wide  mobility  upon  the  part  of  members  of  the  family.  These 
devices  at  the  same  time  have  encouraged  people  to  live  at 
home  by  making  it  possible  to  reside  in  suburbs  with  their 
comfortable  one-family  dwellings  and  yet  commute  readily 
to  places  of  work  in  urban  centers.  Again,  the  perfection  of 
building  materials  and  of  engineering  methods  have  enabled 
the  construction  of  highways,  stadia,  and  gymnasiums,  all 
of  which  attract  the  individual  during  his  leisure  moments. 
However,  a  host  of  new  materials  in  interior  as  well  as  ex- 
terior construction  of  dwellings  tend  to  make  the  home  a  more 
comfortable  place  in  which  to  live  than  it  has  ever  been  be- 
fore. There  is  little  reason  why  the  abode  of  the  future 
should  not  be  able  to  compete  with  the  club  or  the  lodge  if 
necessary. 

Movies  draw  people  away  from  their  homes;  the  radio  has 
had  just  the  opposite  effect.  And  with  the  perfection  of  tele- 
vision and  facsimile  it  is  possible  that  the  residence  may  re- 
gain much  of  its  lost  ground  as  a  center  of  recreation  and 
entertainment.  The  home  theater  may  go  far  in  displacing 
the  need  for  the  moving  picture  palace  as  well  as  the  legiti- 
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mate  theater.  An  evening's  entertainment  may  some  day 
consist  of  reading  the  "home  newspaper"  transmitted  by 
radio,  or  of  watching  the  televising  of  sports,  state  occa- 
sions, and  other  important  events.  That  such  new  inven- 
tions may  serve  to  awaken  an  oncoming  interest  within  the 
home  seems  likely,  although  it  is  difficult  to  foresee  how  far 
such  development  may  go. 

Successful  application  of  power  to  productive  processes 
took  many  economic  activities  away  from  the  home.  Recent 
application  of  electricity  to  home  consumption  may,  on  the 
other  hand,  restore  some  of  these  activities  and  even  add 
new  possibilities  of  action  to  the  household.  Electricity  has 
already  become  a  household  servant,  as  is  evidenced  by  the 
rapid  growth  in  power  usage  and  in  range  of  electrical  ap- 
pliances which  has  taken  place  since  the  turn  of  the  century. 
The  number  of  homes  wired  for  electricity  in  the  United 
States  rose  from  3  million  in  1912  to  over  21  million  in  1935. 
In  the  same  period  the  annual  use  of  electricity  per  house- 
hold increased  over  250  per  cent.  The  actual  cost  of  this  in- 
creased supply  of  current  was  approximately  only  50  per 
cent,  and  there  is  reason  to  believe  that  rates  will  be  lowered 
more  and  more  as  time  goes  on,  thus  encouraging  expanding 
usage  of  power  for  household  purposes. 

Does  this  mean  that  industrial  enterprise  may  return  to 
the  home?  The  economies  of  mass  production  make  any 
such  prognosis  untenable.  On  the  other  hand,  such  things 
as  baking,  cooking,  sewing,  and  ironing  have  been  facilitated 
by  the  use  of  electrical  appliances,  and  there  is  some  evi- 
dence to  show  that  such  domestic  activities  have  increased 
of  late.  Likewise,  the  steady  decline  in  number  of  domestic 
servants  employed  in  the  United  States  may  in  part  be  in- 
dicative of  greater  participation  by  members  within  the 
household. 

Prediction  Is  Difficult.  To  predict  the  future  of  technology 
is  in  itself  a  hazardous  undertaking.  To  foresee  the  effects 
which  new  inventions  may  have  upon  the  family  is  to  enter 
largely  into  the  realm  of  speculation.  What  may  happen  de- 
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pends  not  alone  upon  the  number  of  new  machines  which 
are  discovered;  it  also  depends  upon  the  ends  to  which  such 
machines  are  directed.  Thus  far,  confusion  and  disillusion- 
ment have  accompanied  attempts  to  retain  the  traditional 
heritage  intact.  But  there  is  a  growing  recognition  that  static 
institutions  cannot  meet  the  problems  of  a  dynamic  order. 
How  far  such  an  understanding  may  develop,  and  how  far 
it  may  be  directed  towards  goals  which  will  constructively 
aid  society — these  questions  permit  of  no  clear  answer  at 
present.15 

An  emerging  urban  way  of  life  is  replacing  the  stability  of 
an  older  order — replacing  it  with  a  complexity  of  relation- 
ships largely  impersonal  and  changing.  In  a  sense  the  ur- 
banite  reflects  a  multiverse  of  interests  and^  organizations. 
Many  of  these,  particularly  the  economic,  have  acted  in 
such  a  way  as  to  deprive  the  family  of  numerous  functions. 
But  is  it  not  possible  that  this  process  may  eventually 
strengthen  the  family?  Quite  conceivably  those  functions 
which  remain  may  grow  to  be  still  more  vital.  The  need  for 
affection  and  a  sense  of  well-being  which  is  so  deeply  in- 
grained in  every  personality  may  be  even  more  fully  satisfied 
by  membership  in  the  family. 

This  possibility,  already  a  factor  worth  recognition,  is 
stressed  by  Professor  Ogburn  when  he  writes:  16 

"Two  outstanding  conclusions  are  indicated  by  the  data  on 
changes  in  family  life.  One  is  the  decline  of  the  institutional 
functions  of  the  family  as  for  example  its  economic  functions.  .  .  . 

"The  other  outstanding  conclusion  is  the  resulting  predomi- 
nant importance  of  the  personality  functions  of  the  family — 
that  is,  those  which  provide  for  the  mutual  adjustments  among 
husbands,  wives,  parents  and  children  for  the  adaptation  of  each 
member  of  the  family  to  the  outside  world.  The  family  has  al- 
ways been  responsible  to  a  large  degree  for  the  formation  of 
character.  It  has  furnished  social  contacts  and  group  life.  With 
the  decline  of  its  institutional  functions  these  personality  func- 
tions have  come  to  be  its  most  important  contributions  to  so- 

15  Rosen,  S.  McKee,  Modern  Individualism,  Harper  &  Brothers,  New  York, 
1937,  p.  128. 

16  Recent  Social  Trends,  op.  cit.,  pp.  661,  663. 
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ciety.  ...  It  may  be  said  that  the  affectional  function  is  still 
centered  in  the  family  circle,  and  that  no  evidence  is  recorded  of 
any  extensive  transfer  elsewhere.  .  .  .  The  family  is  thought  of 
less  as  an  economic  institution  than  as  an  organization  for  rear- 
ing children  and  providing  happiness.  The  chief  concern  over 
the  family  nowadays  is  .  .  .  how  well  it  performs  services  for 
the  personalities  of  its  members." 

Whether  ties  such  as  those  mentioned  by  Professor  Ogburn 
become  strengthened  will  depend  largely  upon  forces  external 
to  the  family  group.  The  inner  equilibrium  of  the  family  is 
not  an  isolated  phenomenon.  In  the  highly  interdependent 
order  of  today,  no  aspect  of  family  harmony  is  immune  from 
the  impact  of  outside  forces.  The  prospect  of  the  family  is 
linked  inevitably  with  the  future  of  political  and  economic 
institutions.  The  persistence  which  these  may  exhibit  in 
organizing  the  benefits  of  science  and  invention  for  the  com- 
mon welfare  will  have  much  to  do  with  the  role  which  the 
family  may  come  to  play. 
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CHAPTER  XIV 
THE  COMFORTS  OF  LIFE 

Mass  Consumption  of  Goods  and  Services 

Contrast  the  automobile  with  the  hackney,  the  electric 
roaster  with  the  wood-burning  oven,  the  modern  bath  fixture 
with  the  old-fashioned  tub,  steam  heat  with  the  coal  stove— 
and  twentieth-century  ease  of  living  speaks  for  itself.  The 
elderly  person  today  can  spend  a  gentle  hour  reminiscing :  of 
days  when  power-driven  street  cars  were  first  installed,  when 
telephones  became  a  common  household  necessity,  when 
electric  lights  replaced  gas  equipment.  The  middle-aged 
person  too  can  marvel  at  the  advantages  which  have  come 
into  being  during  his  lifetime.  Even  the  present  generation 
is  impressed  with  its  electric  razor,  its  streamlined  train, 
short  wave  radio,  zippered  apparel,  and  a  hundred  and  one 
other  innovations. 

Industry  Sets  the  Pace.  The  material  basis  of  present  living 
has  grown  measurably  during  recent  decades.  It  has,  more- 
over, reached  a  wider  and  wider  buying  public,  for  mass 
production  has  brought  about  mass  consumption.  Thousands 
of  commodities  pour  forth  from  factories  daily.  Millions  of 
persons  purchase  goods  and  services.  The  household  budget 
comprises  a  greater  variety  of  articles  than  is  commonly 
supposed.  If  it  were  itemized  bit  by  bit,  the  housewife  her- 
self would  be  amazed  at  its  length.  Industry,  then,  does 
more  than  its  share  to  shape  everyday  life. 

Far-sighted  commercial  enterprise  at  the  turn  of  the  cen- 
tury capitalized  upon  the  need  for  such  innovations  as  steam 
heat,  modern  plumbing,  and  electric  lighting.  Still  seeking 
improvements,  enterprise  today  is  tireless  in  its  efforts  to 
promulgate  efficiency  and  comfort  in  living.  Builders  attempt 
to  give  the  housewife  a  compact  structure  in  which  rooms  are 

284 


THE   COMFORTS  OF  LIFE  285 

arranged  with  an  eye  to  usefulness  and  in  which  undue  exer- 
tion in  the  way  of  climbing  stairs  and  running  from  one  end 
of  the  house  to  the  other  may  be  avoided.  Why  stop  there? 
Why  not  assist  her  by  improving  the  household  contrivances 
with  which  she  works  ?  Why  not  entirely  relieve  her  of  some 
of  her  most  arduous  duties? 

No  longer  the  site  of  productive  activity,  the  home  has 
taken  on  significance  as  the  pivotal  point  of  consumption. 
Ostensibly  members  of  the  family  perform  those  tasks  which 
custom  has  long  decreed.  Actually  they  do  so  in  modified 
version  only,  for  household  tasks  have  been  vastly  simplified 
with  the  development  of  the  machine  age.  Far  more  is 
brought  into  the  home  from  external  sources  than  is  procured 
in  the  home  and  delivered  to  the  outside.  Purchases  made 
by  husband,  wife,  children,  and  grandparents  comprise  the 
assemblage  of  necessities  and  luxuries,  of  gadgets  and  para- 
phernalia assigned  to  kitchen,  living  room,  bedroom,  and 
bath. 

Functional  Furnishings.  Styles  in  interior  decoration  have 
been  devised  with  the  functional  approach  in  mind.  Whereas 
once  upon  a  time  heavy,  cumbersome,  and  ornate  pieces 
filled  the  parlor,  living  room  furniture  now  combines  lightness 
of  weight  with  simplicity  of  design.  To  be  modern  is  to  be 
smart.  To  be  smart  is  to  be  streamlined.  This  applies  to  the 
home  as  well  as  to  the  locomotive,  to  china  and  glassware 
as  well  as  to  parlor  car  trimmings.  And  in  the  home  as  in 
the  vehicle  of  transportation,  modernization  has  meant  effi- 
ciency of  performance. 

The  evolution  of  so  menial  an  instrument  as  the  cooking 
utensil  bears  witness  to  this  trend  so  influenced  by  tech- 
nology. When  metal  pots  and  pans  first  came  into  use,  they 
were  made  of  copper  and  iron.  Recently  kitchen  ware  has 
undergone  a  change;  aluminum  has  succeeded  copper  and 
stainless  steel  has  substituted  for  iron.  Advantages  are 
obvious — easy  to  clean,  easy  to  lift. 

Service  the  Keynote.  The  move  towards  modernization  in 
household  equipment  has  been  accompanied  by  the  rise  of 
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the  "service"  notion.  This  manifests  itself  in  many  ways. 
For  example,  a  new  and  typically  American  way  of  living  has 
come  about  in  the  guise  of  the  kitchenette  apartment  hotel. 
Persons  who  wish  to  establish  residence  in  furnished  rooms 
of  this  kind  can  live  luxuriously  without  owning  a  chair,  a 
blanket,  a  pot  or  a  pan.  Maid  service,  electricity,  gas,  and 
laundering  of  linens  are  usually  included  in  rentals.  Food 
can  often  be  procured  from  the  kitchen  below. 

Even  for  those  who  do  not  avail  themselves  of  this  super- 
convenient  way  of  life,  widespread  opportunity  exists  for  the 
utilization  of  mass  services — travel,  entertainment,  insur- 
ance, communication,  laundries,  stores,  and  libraries.  So 
significant  have  these  become  that  in  surveying  the  American 
scene  during  the  years  1922-1929  the  Committee  on  Recent 
Economic  Changes  stresses  among  other  major  features  the 
following:  1 

"An  evolution  which  has  been  going  on  for  centuries  has  only 
recently  been  revealed  as  a  mass  movement.  We  now  apply  to 
many  kinds  of  services  the  philosophy  of  large-scale  production. 
We  have  integrated  these  services  and  organized  them,  and  we 
have  developed  the  new  philosophy  to  such  a  degree  in  recent 
years  that  we  now  have  what  might  be  termed  'mass  services.' 
These  have  helped  to  create  a  new  standard  of  comfortable  liv- 
ing in  the  United  States.  ..." 

True,  a  period  of  depression  followed  the  publication  of 
this  report,  depression  from  which  the  country  is  only  now 
beginning  to  recover.  Whereas  during  the  intervening  years 
the  number  of  persons  rendering  services  decreased  along 
with  general  employment,  attention  continues  to  focus  upon 
the  development  of  service  occupations  both  old  and  new. 
Impressive  as  they  are  in  the  modern  scheme  of  living,  serv- 
ices are  but  a  part  of  this  scheme.  Other  essentials  loom 
large.  Among  these,  shelter  has  already  been  treated  in  the 
chapter  on  construction.    The  following  sections  deal  with 

1  Recent  Economic  Changes,  Report  of  the  Committee  on  Recent  Economic 
Changes,  McGraw-Hill  Book  Company,  New  York,  1929,  I,  xvi. 


THE  COMFORTS  OF  LIFE  287 

other  outstanding  features  of  household  economy :  appliances, 
food,  and  clothing. 

Household  Appliances 

Electrical  Devices.  Transportation,  communication,  and 
industry  depend  upon  power  for  the  maintenance  of  opera- 
tions. Likewise,  the  home  relies  upon  power  for  accomplish- 
ment of  its  everyday  routines.  To  be  sure,  households  can 
function  adequately  without  resort  to  the  aid  of  electricity; 
nevertheless,  housework  is  performed  more  efficiently  with 
its  aid  than  without  it.  As  indicated  in  the  preceding  chapter, 
there  has  been  a  steady  rise  in  the  use  of  electricity  for  do- 
mestic purposes.2  There  seems  to  be  no  end  to  the  services 
which  power  may  perform. 

The  Commonwealth  Edison  Company  of  Chicago  recently 
outfitted  an  "Electrical  House"  to  exhibit  the  many  ac- 
complishments of  electricity  in  the  home.  Popular  interest 
in  short  cuts  to  housekeeping  made  this  demonstration  well 
worth  press  comment.3 

"  How  a  housewife  might  spend  a  hot  June  day  and  keep  happy 
was  demonstrated  today  at  3305  North  Marshfield  Avenue. 

"She  is  awakened,  not  by  a  nassy  ol'  alarm  clock,  but  by  a 
musical  organ  chime. 

"She  sits  at  her  lumaline-lighted  boudoir  table  and  brushes 
her  hair.  Then  by  degrees  she  goes  into  her  breakfast  room  and 
poaches  her  eggs  and  toasts  her  bread — by  pressing  a  couple  of 
buttons.  Then  she  washes  the  dishes — by  pressing  another  but- 
ton and  turning  on  the  faucet. 

"  She  puts  her  dinner  on,  sets  the  timer  and  goes  off  and  leaves 
it.  It's  ironing  day,  so  she  goes  into  the  laundry,  places  the  linen 
on  a  roller,  and  does  her  ironing  sitting  down.  When  the  ironing 
is  done  she  doesn't  have  to  worry  about  the  dinner  because  the 
timer  will  turn  off  the  fire  when  the  cooking  is  complete. 

"So  she  goes  into  the  living  room  and  turns  on  the  radio  or 
electric  phonograph.   After  dinner  she  turns  on  the  dishwasher 

2  Statistical  Supplement,  National  Electric  Light  Association,  1931,  quoted 
by  Potter,  A.  A.,  "Power,"  in  Technological  Trends  and  National  Policy,  U.  S. 
Government  Printing  Office,  Washington,  June  1937,  p.  250. 

3  The  Chicago  Daily  News,  June  1,  1939. 
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and  dumps  the  garbage  into  a  place  where  it  chops  itself  up  and 
washes  down  a  drain,  all  out  of  sight. 

"After  dark  the  neighbors  come  over.  She  takes  them  into 
the  basement  playroom,  which  has  white  light  coming  in  through 
the  fake  window,  or  entertains  them  in  the  living  room  where 
artificial  daylight  streams  in  from  the  trim  of  the  bay  window." 

Numerous  other  electrical  appliances  appear  as  common- 
places in  the  modern  home;  the  percolator,  the  ice  cream 
freezer,  the  electrical  broiler,  the  electric  stove,  the  waffle 
iron,  the  vacuum  cleaner,  the  elevator,  the  water  pump,  the 
fan,  the  heated  bed  pad,  the  water  heater,  the  curling  iron, 
the  washing  machine,  the  electric  clock,  the  burglar  alarm, 
the  artificial  sun  lamp — not  to  mention  the  refrigerator,  the 
ventilator,  and  the  air  conditioner. 

Many  of  the  above  appliances  can  be  operated  at  little 
expense ;  but  their  appeal  lies  more  in  the  saving  of  time  and 
labor  rather  than  in  their  economy.  The  refrigerator, 
although  high  in  original  cost  as  compared  with  the  old- 
fashioned  ice  box,  is  so  efficient  an  instrument  that  the  house- 
wife of  means  is  rarely  known  to  do  without  one.  On  Jan- 
uary 1,  1936,  34.2  per  cent  of  homes  supplied  with  electrical 
current  in  the  United  States  were  equipped  with  refrigerators. 
Other  appliances  were  used  in  even  greater  number:  97  per 
cent  of  wired  homes  were  furnished  with  electric  irons  and 
40  per  cent  were  furnished  with  washing  machines  and 
vacuum  cleaners. 

The  very  simplicity  with  which  devices  such  as  these  oper- 
ate hides  the  complexity  of  their  achievement.  A  child  can 
turn  on  a  light,  push  a  button  to  toast  a  piece  of  bread,  at- 
tach a  floor  plug  to  start  up  a  linen  roller.  Though  momen- 
tarily impressed  by  this  grandeur,  he  lacks  understanding  of 
the  miracle  performed.  Throughout  his  lifetime  the  more 
he  uses  these  things  the  more  he  takes  them  for  granted. 
The  greatness  of  electrical  power  lies  not  only  in  its  present- 
day  accomplishments  but  also  in  accomplishments  antici- 
pated for  the  future.    Both  deserve  examination. 

Lighting  Equipment.     The  artificial  daylight  and  white 
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light  with  which  the  electrical  house  is  fitted  are  advertised 
as  illustrating  application  of  a  new  discovery,  fluorescent 
light.  This  light  is  being  introduced  to  replace  incandescent 
light  in  some  instances.  Sixty  watts  of  the  new  light  are  said 
to  accomplish  the  same  effect  as  300  watts  of  the  incandes- 
cent. Andrew  W.  Cruse,  assistant  chief  engineer  of  the  Fed- 
eral Communications  Commission,  foresees  even  greater 
technological  advance  in  another  form  of  artificial  illumina- 
tion, that  to  be  perfected  on  the  principle  of  vapor  lighting. 
Mercury  vapor  and  sodium  vapor  lamps,  which  produce  a 
large  percentage  of  light  to  amount  of  heat  radiated,  are  now 
on  the  market.  But  they  have  not  been  adopted  widely 
because  of  the  bluish  and  yellowish  glow  each  gives  off  re- 
spectively. 

Mr.  Cruse  believes  that  man  will  some  day  be  able  to 
make  a  close  replica  of  the  sunlight  spectrum  by  combining 
these  or  other  vapors  in  a  highly  efficient  lamp.  He  goes  so 
far  as  to  make  more  startling  predictions:  that  perhaps  a 
time  will  come  when  illumination,  rather  than  depending 
upon  electricity,  will  be  created  by  a  new  and  inexpensive 
process,  the  "manufacture  of  synthetic  luciferin  which  when 
oxidized  by  the  air  gives  cold  firefly's  light,  almost  100  per 
cent  efficient,  diffused,  not  glaring  and  involving  no  fire  risk, 
wiring  or  electricity."  He  even  foresees  possible  perfection 
of  luminescent  paints  to  a  point  where  they  will  absorb  sun- 
light during  the  day,  then  glow  with  color  at  night. 

Other  types  of  lighting  equipment,  lamps  which  radiate 
ultra-violet  and  infra-red  rays,  have  now  been  refined  to  a 
degree  where  they  may  be  brought  into  the  home.  The  sun 
shoots  these  rays  down  upon  the  earth's  inhabitants — the 
ultra-violet  to  act  on  the  blood  stream,  thereby  enlarging  the 
vitamin  D  content  of  the  body,  to  cure  rickets,  to  strengthen 
bones  and  teeth,  and  to  build  general  resistance  against 
disease;  the  infra-red  to  bring  heat  beneath  the  surface  of 
the  skin  and  so  to  relieve  pain,  to  relax  spasm,  and  to  aid 
circulation.  But  the  rays  cannot  penetrate  window  glass 
along  with  sunlight. 
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Discovery  that  persons  who  remain  indoors  during  the 
daytime  are  wholly  deprived  of  the  health-giving  qualities  of 
the  sun  lent  particular  impetus  to  inventions  whereby  these 
rays  might  be  duplicated  for  indoor  consumption.  Appro- 
priate equipment  has  been  available  to  physicians  for  years. 
Yet  only  recently  has  it  been  simplified  to  such  a  degree  that 
it  may  easily  be  owned  and  operated  by  the  layman.  It  is 
possible  that  in  ten  or  twenty  years  indoor  lighting  apparatus 
will  be  so  perfected  as  to  combine  the  ordinary  process  of 
illumination  with  the  benefit  of  rays  conducive  to  soundness 
of  body. 

Air  Conditioning.  Because  man  is  subjected  to  artificial 
ways  of  living  and  because  he  prefers  to  ameliorate  condi- 
tions which  arise  in  this  environment,  he  seeks  compensation 
through  the  use  of  machine-made  controls.  Technology  has 
come  handsomely  to  his  aid.  It  has  brought  protection  from 
all  sorts  of  worldly  discomfort  and  danger.  Artificial  illu- 
mination is  but  one  instance  of  this  proclivity.  Other  and 
equally  ingenious  mechanisms  have  been  discovered.  Air 
conditioning,  which  properly  and  in  its  fullest  sense  comprises 
processes  of  heating,  circulating,  cleansing,  humidifying,  and 
dehumidifying  air,  has  recently  been  popularized.  An  attach- 
ment may  even  be  made  to  air-conditioning  equipment 
whereby  air  is  freed  of  sound  as  it  enters  a  room.  Systems 
which  perform  all  of  these  functions  can  be  purchased  at 
comparatively  low  prices.  Less  elaborate  equipment  suit- 
able to  the  performance  of  one  or  a  part  of  one  of  these  func- 
tions is  also  available.  Air  conditioning  is  neither  a  fad  nor 
a  superstition.  It  is  a  means  of  supplying  the  air  which  cir- 
culates in  the  interior  of  buildings  with  properties  that  are 
largely  removed  by  the  workings  of  central  heating  plants. 

According  to  the  marketing  and  research  bureau  of  Auto- 
matic Heat  and  Air  Conditioning,  a  total  of  45,713  installa- 
tions of  air  conditioning  have  been  made  in  the  United 
States.  Of  these,  12,413  were  installed  in  1938,  a  little  over 
one-third  being  placed  in  residences,  private  offices,  and 
apartments.    The  bureau  estimates  that  the  market  for  air 
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conditioning  is  only  0.44  per  cent  saturated,  a  fact  which  in- 
dicates possibilities  of  wide  expansion  in  this  field.4 

Electrical  appliances  which  produce  warmth  consume 
large  amounts  of  energy.  For  this  reason  it  has  not  yet  been 
found  advisable  to  heat  homes  by  means  of  electricity.  An 
invention  which  bears  promise  of  future  development  and 
one  which  ought  to  make  electrically  powered  heating  ap- 
paratus a  more  attractive  and  possibly  a  more  reasonable 
mechanism  is  that  of  the  heat  pump.  This  appliance  con- 
sists of  a  power  unit  whereby  an  air  refrigeration  process  can 
be  reversed  for  the  generation  of  heat.  A  machine  which 
accomplishes  the  double  purpose  of  cooling  homes  in  summer 
and  of  heating  them  in  winter  holds  considerable  advantage. 
Persons  to  whom  electrical  energy  is  available  at  low  cost, 
notably  those  residing  along  the  southern  and  Pacific  coasts, 
will  be  particularly  interested  in  the  practical  application  of 
this  discovery.5 

Heating  Apparatus.  Electricity  has  come  to  be  known  as 
the  great  household  servant.  But  other  means  have  also  been 
found  to  enhance  the  comforts  of  home.  The  movement  for 
low-cost  housing,  accompanied  as  it  has  been  by  the  stress 
upon  efficiency  and  the  elimination  of  non-essentials,  has 
opened  a  heretofore  unexplored  market  for  household  ap- 
pliances. Competition  between  various  "makes"  of  devices 
is  growing  keen,  and  the  desire  of  each  manufacturer  to  outdo 
the  other  results  in  a  constant  improvement  of  goods  pro- 
duced. Gas  is  probably  the  greatest  competitor  of  elec- 
tricity. True,  electric  lights  have  made  gas  lighting  obsolete, 
and  the  electric  stove  may  some  day  render  the  familiar  gas 
range  out  of  date.  But  gas  can  now  be  successfully  applied  to 
heat  homes  whereas  electrical  apparatus  has  not  yet  been 
perfected  for  this  purpose,  and  it  is  said  that  the  gas  refrig- 
erator has  a  promising  future. 

Along  with  gas  heaters,  oil  burners  are  slowly  replacing 

4  The  New  York  Times,  March  27,  1939. 

5  Chawner,  Lowell  J.,  "The  Construction  Industries,"  in  Technological 
Trends  and  National  Policy,  op.  cit.,  p.  372. 
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coal-burning  furnaces  in  residential  buildings.  The  ease 
with  which  they  can  be  adjusted — without  even  going  down 
to  the  basement — has  saved  many  hours  for  the  man  of  the 
house.  And  the  housewife  is  spared  the  task  of  dusting  away 
particles  of  soot  which  arise  once  the  steam  has  been  turned 
on  in  winter.  About  300,000  pot-type  oil-burning  space 
heaters  averaging  close  to  $69.50  apiece  were  sold  in  1937. 
Heaters  of  this  type  are  especially  suited  to  the  needs  of 
one-room  apartments  and  of  low-cost  housing  projects. 
Manufacturers  in  this  field  are  well  aware  of  the  opportunity 
which  lies  before  them.  The  following  statement  appears  in  a 
recent  issue  of  the  Stove  Builder,  official  publication  of  the 
Institute  of  Cooking  and  Heating  Appliance  Manufacturers: 
".  .  .  range  and  heater  manufacturers  .  .  .  have  in  the  low 
cost  housing  program  generally  a  new  market,  if  they  will 
meet  the  challenge  and  build  plain,  sturdy  and  efficient  cook- 
ing and  heating  equipment  at  moderate  costs."  6 

Food 

Nutrition.  Could  a  cook  of  pioneer  days  come  back  to  life 
for  a  time  and  spend  her  hours  in  a  modern  kitchen,  would 
she  not  be  entirely  at  a  lossP  A  majority  of  the  foods  to  be 
served  would  be  new  to  her.  She  would  find  methods  of 
preparation  equally  strange.  And  when  she  had  taken  her 
place  at  table,  the  meal  would  not  taste  as  she  remembered 
meals  to  have  tasted  in  her  own  time.  Even  more  surprising 
to  her  would  be  conversation  regarding  calories,  minerals, 
vitamins — what  could  these  signify  to  her? 

Should  the  cook  remain  long  enough  to  accustom  herself 
to  twentieth-century  ways,  she  would  undoubtedly  conclude 
not  only  that  her  job  had  been  considerably  reduced  in 
tedium  but  also  that  the  results  of  her  efforts  were  more 
palatable  and  more  healthful.  This  superiority  may  be  at- 
tributed to  the  high  quality  of  foodstuffs,  coming  partly  from 
technological  improvements  in  the  cultivation,  preservation, 
and  transportation  of  food,  and  partly  from  increased  knowl- 

6  The  New  York  Times,  June  3,  1938. 
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edge  of  the  elements  of  nutrition.  Those  persons  who  have 
spent  their  entire  lives  in  the  United  States,  persons  who  have 
never  visited  the  European  Continent,  let  alone  territories 
less  advanced  in  technological  adaptations,  can  scarcely  ap- 
preciate the  tremendous  dietary  advantages  available  to  the 
American  today. 

Dairy  Products:  An  Example.  Methods  used  by  plant 
geneticists  to  cultivate  for  size,  palatability,  nutritive  con- 
tent, and  resistance  to  disease  have  already  been  discussed 
with  relation  to  agriculture;  so  have  methods  employed  by 
cattle  breeders  in  the  raising  of  efficient  livestock.  This 
story  may  be  continued  here  by  indicating  gains  brought  to 
the  consumer  as  well  as  to  the  farmer  through  advanced 
technology  in  dairying.  Each  group  has  benefited  in  three  re- 
spects: the  consumer  by  the  purity,  high  quality,  and  ready 
accessibility  of  dairy  products;  the  farmer  by  the  larger  fat 
content  of  milk  realized  per  cow,  and  by  increased  as  well  as 
more  economical  production.  These  ends  have  been  achieved 
through  numerous  developments.  A  herd  of  cattle  particu- 
larly equipped  to  give  large  quantities  of  rich  milk  can  now 
be  bred.  The  herd  is  fed  and  cared  for  in  the  most  scientific 
manner.  Sanitary  precautions  are  followed  in  minute  detail. 
Milk  is  kept  in  sterilized  containers,  pasteurized  to  meet 
government  standards,  and  shipped  to  the  consumer  at  a 
cool  temperature.  What  more  could  be  asked  of  the  dairy 
manP 

Modernization  of  the  dairy  industry  can  be  attributed 
directly  to  technological  advance.  In  September  1931  a 
process  bringing  about  the  fortification  of  milk  with  vitamin 
D  was  introduced,  namely  the  directing  of  a  well-controlled 
flow  of  milk  past  an  ultra-violet  light.  It  was  also  discovered 
that  metabolized  milk  could  be  had  by  feeding  the  cow  ir- 
radiated yeast  or  a  cod  liver  oil  concentrate.  The  chemical 
and  bacteriological  content  of  milk  has  been  closely  scruti- 
nized. Through  the  desire  to  maintain  nutritive  properties  in 
that  state  where  they  will  give  the  maximum  amount  of  food 
value  to  the  consumer,  vast  amounts  of  research  have  been 
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conducted  in  refrigerator  and  container  technology.  Subse- 
quent introduction  of  apparatus  suitable  to  the  farm  and  to 
the  dairy,  to  tank  cars  and  to  trucks,  has  improved  the  qual- 
ity of  milk  delivered  to  the  back  door.  Of  course,  the  home 
refrigerator  has  been  a  boon  to  the  housewife  who  must 
keep  her  milk  and  cream  from  souring.  And  the  coming  of 
fast  transportation  has  been  equally  a  boon  to  all  concerned. 

Processing.  As  in  the  dairy  industry,  technology  has  had 
tremendous  influence  upon  the  processing,  handling,  and  dis- 
tribution of  all  foodstuffs.  The  comparatively  modern  in- 
dustries of  canning  and  of  freezing  perishables  have  brought 
unlimited  scope  to  the  preservation  of  foods;  surplus  crops 
accumulated  at  seasons  of  maturity  can  be  set  aside,  then 
marketed  during  winter  months.  Factory  processing  and 
ultimate  packaging  or  boxing  of  staples  has  led  to  the  same 
end.  Concurrently,  refrigeration  has  been  instrumental  in 
the  long-distance  shipping  of  such  items  as  fresh  fruits  and 
vegetables,  meats  and  fish. 

All  this  means  that  crops  can  now  be  cultivated  in  the  re- 
gions best  suited  to  their  growth  and  that  they  can  be  shipped 
in  great  plenty  to  those  regions  where  they  are  in  demand. 
No  more  striking  example  is  found  than  the  widespread  and 
almost  year-round  supply  of  such  delicacies  as  avocado 
pears,  strawberries,  and  sea  foods — at  prices  which  are  not 
only  reasonable  but  also  remain  fairly  stable.  That  methods 
of  preserving  foods  in  this  way  have  merely  been  touched 
upon  to  date  is  evidenced  by  recent  inventions  which  may 
some  day  be  commercialized :  the  wrapping  of  fats  in  green 
cellophane  or  in  glass  to  keep  them  from  becoming  rancid; 
the  preserving  of  fruits  and  vegetables  by  coating  them  with 
wax;  artificial  ripening  by  various  gases;  and  sterilization  by 
radio  or  ultra  sound  waves. 

New  industries  centering  upon  the  preservation  of  food 
have  profited  by  the  discovery  of  such  sanitary  controls  as 
sterilization  and  of  means  whereby  flavors,  colors,  and  odors 
are  kept  in  their  natural  state  during  a  canning  or  freezing 
process.  Use  of  glass-lined  steel  tanks  and  of  containers  made 
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of  non-corrodible  alloys  has  meant  considerable  advance- 
ment in  this  respect.  Knowledge  regarding  the  adjustment 
of  temperature  has  been  a  primary  consideration,  too,  as  has 
the  betterment  of  cans,  jars,  boxes,  and  bottles  in  which  pre- 
served foods  are  finally  delivered  to  the  consumer. 

Largely  for  purposes  of  advertising,  some  inventions  have 
gone  far  past  the  essentials  and  taken  on  frills — as  in  the 
treatment  of  food  by  means  of  featured  processes;  packaging 
food  in  fancy  cellophane  bags,  colorfully  designed  cartons, 
or  boxes  made  especially  to  appeal  to  children.  Techno- 
logical contributions  of  this  sort  act  to  raise  prices  at  which 
foods  are  offered  without  improving  their  inherent  value. 
On  the  other  hand,  many  inventions  have  tended  to  reduce 
prices.  Technical  improvements  in  milling,  for  example,  have 
resulted  in  the  manufacture  of  a  white  flour  which  keeps 
well  and  which  is  inexpensively  produced.  Machines  intro- 
duced in  the  baking  industry — yeast  activators,  bread  slicers, 
and  bread  wrappers — have  rendered  the  factory  production 
of  bread  a  more  mechanical  and  fast-moving  process,  and  so 
have  reduced  the  price  of  "store"  bread  to  the  consumer. 
The  most  striking  aspect  of  so-called  "bought"  bakery 
goods  is  the  rapidity  with  which  they  have  replaced  home 
baking.  It  is  rare  to  find  dough  setting  in  the  kitchen  these 
days — and  perhaps  just  as  well  that  this  is  the  case. 

Clothing 

Changing  Styles  and  Materials.  Men  must  have  food, 
shelter,  and  clothing.  And  those  who  can  afford  to  do  so 
keep  up  with  the  times.  Changes  in  clothing  are  governed 
partially  by  factors  of  style.  It  is  well  known  that  clothing 
manufacturers  stimulate  business  by  the  constant  introduc- 
tion of  new  lines,  new  colors,  new  lengths,  and  new  fabrics. 
Human  considerations — for  instance,  public  opinion  regard- 
ing a  woman's  wearing  short  skirts  and  backless  evening 
dresses,  or  evidence  of  the  ever-increasing  desire  for  clothes 
to  be  comfortable — play  a  part  in  the  decisions  of  designers. 
But  it  would  be  a  mistake  to  assume  that  style  is  the  sole 
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determinator  of  that  which  men  and  women  shall  wear. 
Materials  and  methods  available  for  the  production  of  cloth- 
ing also  influence  the  kind  of  clothes  made. 

An  expert  in  clothing  believes  that  the  chief  technologic 
impact  upon  the  clothing  industry  in  the  future  will  concern 
rivalry  between  materials  of  synthetic  fibers  and  those  of 
natural  fibers.  It  appears  that  the  former  may  in  the  long 
run  win  out.  Spun  rayon  is  already  used  widely.  There  is 
talk  of  the  possible  manufacture  of  true  artificial  silk  and 
wool  from  some  such  substance  as  feathers.  Artificial  silks 
for  use  in  the  manufacture  of  stockings  are  largely  perfected. 

The  company  of  E.  I.  duPont  de  Nemours  recently  an- 
nounced the  invention  of  a  fabric,  nylon,  from  which  stockings 
and  other  thin  feminine  garments  may  be  made.7  This  sub- 
stance is  based  largely  upon  the  use  of  coal  products.  Nylon 
stockings  are  already  on  the  market,  and  although  at  present 
they  are  priced  no  lower  than  pure  silk  stockings,  with  large- 
scale  production  they  may  be  offered  at  a  retail  price  of  not 
more  than  twenty-five  cents  a  pair.  At  the  same  time  the 
Celanese  Corporation  of  America  is  likely  to  use  vinylite,  a 
substance  obtained  from  natural  gas  and  from  by-products  of 
petroleum  refining,  as  the  main  ingredient  in  a  fabric  suitable 
to  the  production  of  high-grade  "silk"  stockings  and  other 
textile  uses.8 

All  sorts  of  materials  are  treated  in  order  that  the  clothing 
into  which  they  are  made  will  be  both  attractive  and  prac- 
ticable. When  necessary  they  are  processed  to  resist  creas- 
ing, or,  just  the  reverse,  to  remain  permanently  creased.  Cot- 
tons and  wools  are  pre-shrunk  and  mercerized.  Other  fabrics 
are  handled  for  waterproofing,  mildew  proofing,  and  fire- 
proofing.  A  wide  variety  of  shades  and  colors  has  been 
brought  about  by  the  replacement  of  natural  with  synthetic 
dyes.  Although  the  poorest  of  these  are  sometimes  unre- 
liable, the  better  quality  are  guaranteed  against  fading  and 
running  of  color. 

7  The  Chicago  Daily  News,  June  2,  1939. 

8  The  New  York  Times,  October  29,  1938. 
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Standardization.  It  is  natural  that  clothing  should  have 
followed  the  pace  set  by  other  consumer  goods.  Women's 
clothes  have  become  more  and  more  adapted  to  need  and  to 
comfort.  Men's  clothes  are  beginning  to  be  fashioned  along 
similar  pattern.  The  trend  has  been  partially  promoted  by 
standardization  of  machinery  applied  to  the  production  of 
wearing  apparel.  For  mass  production  has  affected  this  in- 
dustry just  as  it  has  every  other  line  of  production.  It  has 
had  to  sacrifice  originality  and  intricacy  of  detail  to  some 
degree,  but  it  has  meant  that  good  clothing  can  be  purchased 
more  reasonably  than  ever  before.  Hence  the  growing  variety 
of  outfits  hanging  in  the  modern  wardrobe,  each  devised  in 
such  a  way  as  to  be  appropriate  for  a  particular  activity  or 
occasion. 

New  Processes  of  Manufacture.  Although  continuous  proc- 
esses in  the  clothing  industry  have  already  been  instituted  to 
a  remarkable  degree,  inroads  into  what  is  left  of  hand  meth- 
ods still  arise  from  time  to  time.  In  the  shoe  industry,  for 
example,  a  process  has  just  been  introduced  which  consists  in 
the  glueing  together  of  shoes  with  cellulose  cement.  It  has 
brought  revolutionary  effects  upon  processes  of  production, 
for  it  has  replaced  the  old  practices  of  sewing  and  nailing. 
This  invention  is  now  being  used  by  one-half  of  the  factories 
putting  out  women's  street  and  dress  shoes  and  is  gradually 
being  introduced  in  the  manufacture  of  men's  shoes  as  well. 

There  is  every  indication  that  a  process  similar  to  that 
described  for  the  shoe  industry  will  be  developed  in  the 
manufacture  of  wearing  apparel.  It  is  now  the  custom  to 
weave  rayon  threads,  but  they  can  also  be  laid  across  each 
other  and  welded  together.  Materials  fabricated  in  this  way 
can  be  cut  and  shaped,  then  welded  into  a  piece  of  clothing. 
Thus  seams  and  hems  may  some  day  be  superfluous.  The 
dress  of  tomorrow  will  have  more  lasting  qualities  if  inven- 
tions such  as  this  are  crystallized.  Substitution  of  the  zipper 
for  buttons  and  button  holes  has  already  relieved  the  house- 
wife of  a  part  of  her  mending ;  further  technological  improve- 
ments may  reduce  greatly  the  necessity  of  repairing  clothes. 
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Encouraging  Wise  Buymanship 

The  Consumers  Confusion.  The  consumer  profits  daily  by 
the  impact  of  technology  upon  the  production  of  food  and 
clothing.  Technological  improvements  have  introduced  vast 
numbers  of  new  products,  notably  chemical  goods  and  foods. 
The  consumer,  however,  is  faced  with  a  grave  difficulty  in  the 
actual  selection  of  items  which  he  purchases.  He  is  confused 
by  the  multiplicity  of  substances  available,  and  he  is  usually 
incapable  of  evaluating  goods  from  across  the  store  counter. 

Trade  names  add  to  his  confusion.  The  trade  name  of  an 
article  of  clothing  means  little  to  him.  It  does  not  indicate 
the  number,  quality,  or  basic  fiber  of  cloth  from  which  it  has 
been  made.  This  is  especially  true  in  instances  where  fabrics 
have  been  finished  in  such  a  way  as  to  make  them  seem 
heavier  than  they  actually  are.  Silk  can  be  weighted;  cottons 
and  linens  can  be  filled  with  starch  and  clay.  Acetate  rayon, 
commonly  sold  under  some  trade  name,  cannot  readily  be 
distinguished  from  cellulose  rayon  and  from  all  natural 
fibers. 

The  layman  is  more  conscious  of  balance  in  diet  than  he 
has  ever  been  before.  He  has  been  educated  to  seek  a  variety 
of  nutritive  values  in  the  food  he  buys.  Yet  he  cannot  tell 
whether  "X"  brand  or  "  Y"  brand  will  offer  him  the  greatest 
amount  of  that  element  which  he  desires.  He  has  no  way  of 
evaluating  the  egg  base  of  a  package  of  spaghetti  or  noodles. 
He  has  no  way  of  knowing  the  fat  content  or  the  bacteria 
count  of  milk  contained  in  the  pint  of  ice  cream  he  purchases. 
In  making  his  decision  he  is  often  influenced  by  irrelevant 
claims  made  by  one  company  or  another  for  its  products. 

Legislation.  Municipal,  state,  and  federal  legislation  exists 
with  regard  to  the  packaging,  labeling,  and  sale  of  food, 
drugs,  and  cosmetics.  Of  this  the  federal  is  naturally  most 
far-reaching  and  therefore  most  significant.  Under  the  Pure 
Food  and  Drug  Act  as  amended  in  1938  the  sale  of  harmful, 
misbranded,  or  adulterated  foods,  drugs,  and  cosmetics  is 
forbidden  in  interstate  and  foreign  commerce.  The  Food 
and  Drug  Administration  investigates  purity  of  foodstuffs 
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sold  on  the  market.  It  holds  the  producer  legally  responsible 
for  marking  all  packaged  foods,  drugs,  and  cosmetics  with  an 
accurate  account  of  their  weight  and  composition. 

Specifications  as  to  the  manner  in  which  this  must  be  done 
are  drawn  up  in  minute  detail.  By  familiarizing  himself  with 
them,  the  consumer  may  be  advised  of  matters  which  are  of 
real  concern  to  him.  He  can  be  guided  in  making  his  selection 
between  a  forbidding  array  of  packaged,  bottled,  or  canned 
goods  in  no  wise  uniform  enough  in  outward  appearance  to 
permit  accurate  appraisal  of  their  contents. 

Although  present  legislation  has  brought  the  consumer  far 
ahead  of  the  days  when  he  was  openly  deceived  and  when 
he  was  sold  harmful  eatables,  there  is  still  much  to  be  desired 
in  the  attainment  of  satisfactory  standards  of  food  consump- 
tion. Among  the  many  lacks  of  the  moment,  that  which  is 
most  outstanding  is  the  lack  of  grading.  When  buying  a  can 
of  peas  the  young  housewife  is  confronted  with  a  strange 
collection  of  tins  and  bottles,  each  attractively  dressed  with 
a  picture  of  its  contents.  Despite  this  elegance  she  is  unable 
to  tell  whether  the  large  can  to  the  left  which  sells  at  12  cents 
contains  a  poorer,  a  better,  or  the  same  grade  pea  as  does 
the  small  can  on  the  right  which  also  sells  for  12  cents.  Or 
perhaps  she  wants  an  extremely  large  olive.  She  has  no  way 
of  knowing  whether  the  label  "jumbo"  attached  by  one  con- 
cern indicates  the  same  size  olive  as  does  the  label  also  worded 
"jumbo"  attached  by  quite  another  concern.  The  consumer 
has  been  assisted  by  the  presence  of  markings  such  as 
"prime"  and  "choice"  on  government  graded  meats.  Were 
a  thoroughgoing  scheme  similar  to  this  adopted  with  refer- 
ence to  the  grade  and  perhaps  nutritive  content  of  other  food- 
stuffs— and  were  it  universally  applied  throughout  the  coun- 
try— he  would  be  substantially  benefited. 

In  recent  years  the  Federal  Trade  Commission  has  issued 
rulings  pertaining  to  the  marking  of  textiles.  In  1937  it  was 
provided  that  all  fabrics  and  other  products  made  wholly  or 
partially  of  rayon  be  labeled  as  to  the  exact  rayon  content. 
As  yet,  however,  it  is  not  specified  that  the  distinction  be 
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made  between  acetate  rayon  and  cellulose  rayon  types,  a 
distinction  which  is  essential  to  the  consumer  who  wishes  to 
know  how  to  launder,  dry  clean,  or  press  a  garment. 

Rulings  pertaining  to  other  textiles  are  slowly  being  formu- 
lated. Early  in  1938  the  commission  held  trade  practice  con- 
ferences with  the  woven  cotton  goods  industry.  Terms  were 
defined  in  connection  with  pre-shrinking  processes  undergone 
in  the  preparation  of  woven  goods  for  sale.  It  was  decided 
that  the  labels  "full-shrunk,"  "shr ink-proof,"  and  "non- 
shrinkable"  should  be  attached  only  to  cloth  which  when 
laundered  would  show  no  additional  shrinking  whatsoever; 
that  terms  such  as  "pre-shrunk"  or  simply  "shrunk"  would 
be  supplemented  with  a  statement  of  the  amount  of  shrink- 
age remaining  in  the  cloth. 

In  addition  to  the  need  for  definition  of  other  types  of 
cloth,  particularly  woolen  and  silk  materials,  there  is  a  need 
for  definition  of  terms  used  throughout  the  textile  industry. 
The  consumer,  for  instance,  is  interested  in  the  degree  to 
which  the  material  he  buys  will  retain  its  color.  He  can  as- 
certain this  accurately  when  he  is  fortunate  enough  to  find 
material  labeled  "Nafal,"  "Vat  Dye,"  or  "Color  Tested"; 
but  when,  as  so  often  happens,  the  bolt  is  marked  "wash- 
able," "color  fast,"  "fast  color,"  or  "tub  fast"  he  is  without 
safeguard.  The  latter  have  never  been  standardized  and 
their  meaning  fluctuates  with  the  whim  of  each  manufac- 
turer.9 Trade  conferences  in  the  textile  industry  must  go  a 
long  way  before  the  true  needs  of  the  consumer  can  be  met. 

Guidance  from  Private  Sources.  Items  of  food  aud  clothing 
are  not  the  sole  articles  in  need  of  grading  and  proper  label- 
ing. The  consumer  would  like  to  know  that  he  is  buying  the 
best  automobile,  the  best  vacuum  cleaner,  or  the  best  tennis 
racket  he  can  have  for  the  amount  of  money  he  is  willing  to 
spend.  In  making  selections  among  articles  such  as  these  he 
must  rely  largely  upon  his  own  judgment  and  upon  hearsay, 
for  little  has  been  done  to  assist  him  in  making  a  scientific 

9  Better  Buymanship,  No.  23,  "Fabrics,"  Household  Finance  Corporation 
and  Subsidiaries,  Chicago,  1938. 
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choice.  Some  scattered  attempts  are  being  made  to  guide 
the  consumer  in  situations  such  as  this,  however. 

Better  Business  Bureaus  endeavor  to  tone  down  extrav- 
agant claims  made  by  advertisers.  The  Good  Housekeeping 
Institute  tests  and  guarantees  all  goods  advertised  in  its 
magazine,  Good  Housekeeping,  although  it  does  not  set  up 
comparisons  for  competing  brands.  The  Household  Finance 
Corporation  publishes  a  series  of  twenty-four  pamphlets  on 
"Better  Buymanship."  Of  greater  aid  to  the  consumer  are 
the  publications  of  two  non-profit  organizations,  Consumers 
Research,  Inc.,  and  Consumers  Union.  By  reading  these 
pages  the  consumer  may  find  accurate  and  unbiased  informa- 
tion regarding  a  wide  variety  of  goods.  Data  are  obtained  by 
putting  the  various  articles  through  laboratory  tests  for 
efficiency  and  durability.  An  attempt  is  made  to  rank  the 
merits  of  competing  articles.  Sometimes  this  is  done  by  in- 
dicating the  quality  as  good,  fair,  or  poor;  sometimes  it  is 
done  in  greater  detail. 

Advice  of  the  Expert.  Many  goods  sold  today  can  be  judged 
only  by  the  expert.  Variety  is  extensive.  The  ordinary  indi- 
vidual has  no  way  of  determining  the  merits  of  a  particular 
article.  White  flour  keeps  well  and  is  attractive  in  color,  but 
it  lacks  some  of  the  nutritive  qualities  inherent  in  unbleached 
flour.  How  should  Mrs.  Shopper  know  this?  Instinctively 
she  reaches  for  the  white  flour  because  it  is  richer,  cleaner, 
and  finer  in  appearance. 

If  the  expert  is  the  only  person  who  can  handle  this  prob- 
lem, then  he  should  be  called  in.  He  should  be  requested  to 
evaluate  without  prejudice  processes  of  canning  and  freezing, 
of  weaving  and  welding,  then  to  make  his  findings  known  to 
the  public.  He  should  lay  groundwork  for  the  establishment 
of  a  national  system  of  grading  and  he  should  do  so  in  clear- 
cut  and  readily  understandable  terms. 

Once  this  is  accomplished,  quality  of  production  will  be  a 
direct  concern  of  the  manufacturer.  At  the  same  time  the 
consumer  will  awaken  to  the  complexities  of  retail  buying 
today  and  will  slowly  recognize  differences  between  goods 
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which  formerly  seemed  almost  identical  to  him.  Govern- 
ment itself  may  increase  its  activities  along  such  lines.  Pri- 
vate industry  may  come  to  realize  more  effectively  the  needs 
of  the  consumer.  These  are  all  avenues  of  promise,  the  ful- 
fillment of  which  lies  in  the  future. 

The  Standard  of  Living 

Americans  Fortunate.  It  is  a  well-known  fact  that  the 
American  standard  of  living  far  exceeds  that  found  in  any 
other  part  of  the  world.  Indeed,  the  American  housewife 
today  lives  in  an  atmosphere  of  unprecedented  ease,  com- 
fort, and  convenience.  There  is  little  doubt  that  technology, 
in  part,  has  brought  this  about.  It  has  meant  two  things  to 
the  consumer:  that  the  real  wage — or  the  quantity  of  com- 
modities which  can  be  obtained  for  an  amount  of  money 
earned — has  increased  per  worker;  and  that  the  flow  of 
goods  coming  to  the  market  has  multiplied  in  number  and 
in  variety.  Whereas  prices  have  mounted  over  a  succession 
of  years,  they  have  not  risen  as  much  as  have  wages.  Hence 
the  capacity  of  men  to  take  advantage  of  goods  produced 
has  in  effect  been  enlarged.  Whereas  fifty  years  ago  the 
worker  spent  almost  one-half  of  his  earnings  on  food,  he  is 
now  compelled  to  spend  only  one- third.10  He  is  in  a  position, 
then,  to  spend  a  larger  proportion  of  his  income  than  ever 
before  on  rent,  clothing,  household  articles,  and  entertain- 
ment. 

Leisure  in  the  Machine  Age.  As  a  part  of  the  rising  stand- 
ard of  living,  leisure-time  activity,  once  the  cherished  prov- 
ince of  only  kings,  princes,  and  noblemen,  now  extends  to 
the  man  on  the  street.  Not  only  is  its  meaning  understood 
by  a  growing  number  of  individuals;  but  also,  by  and  large, 
more  and  more  free  time  is  spent  in  its  enjoyment.  Hours  of 
work  have  been  shortened  appreciably. 

Leisure  in  the  machine  age  has  taken  on  new  meaning. 
Recreational  outlets  have  increased  noticeably.     The  con- 

10  Ogburn,  William  F.,  You  and  Machines,  The  American  Council  on  Edu- 
cation, 1934,  pp.  30-31. 
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quest  of  space  and  time,  the  extension  of  mass  participation, 
and  the  enlargement  of  commercial  forms  of  amusement — all 
are  furthered  by  technology.  Automobiles,  movies,  and 
radios  are  generally  acknowledged  as  America's  favorite  in- 
struments of  enjoyment.  To  these  will  soon  be  added  tele- 
vision. In  different  ways,  facilities  of  transportation  and 
communication  have  made  accessible  a  thousand  pursuits; 
golf  and  tennis,  fishing  and  swimming,  hiking  and  camping, 
to  mention  but  a  few,  can  be  reached  by  seekers  of  recrea- 
tion. In  many  instances  new  inventions  have  literally  revo- 
lutionized old  sports.  The  introduction  of  night  baseball 
due  to  vast  improvement  in  lighting  systems  is  having  a 
marked  influence  upon  public  attendance.  The  wide  adop- 
tion of  photography  as  a  hobby  is  in  large  measure  due  to 
the  technical  advances  which  have  taken  place  in  that  field. 
The  building  of  indoor  skating  rinks,  swimming  pools,  and 
stadia  is  likewise  indicative  of  the  wider  opportunities  so 
distinctive  of  the  twentieth  century. 

Organization,  here  as  elsewhere,  has  invariably  followed 
the  impact  of  technology.  Universities,  churches,  business 
concerns,  community  houses,  and  most  important  of  all, 
public  tax-supported  agencies,  have  become  centers  of  rec- 
reation. As  a  result  competitive  sports  have  come  more 
and  more  into  the  picture  while  group  activity  has  expanded. 
Whether  it  be  the  public  park  on  a  sunny  afternoon,  the 
Y.  M.  C.  A.,  the  school  yard,  or  the  neighborhood  commu- 
nity house,  a  "game"  can  always  be  found  in  session. 

In  short,  the  individual  is  offered  considerable  variety 
with  regard  to  the  allotment  of  his  leisure  hours.  He  may 
sit  quietly  by  himself  seeking  rest  and  relaxation  in  a  book 
or  a  sun  bath;  he  may  engage  in  active  physical  or  mental 
pursuits  either  alone  or  as  a  member  of  a  group;  he  may 
find  contentment  in  passive  observation  of  the  theater  or  of 
competitive  sport. 

It  is  often  said  that  machines  have  made  recreation  en- 
tirely too  passive  an  art — that  the  participant  need  exert 
little  ingenuity  or  effort.    This,  however,  is  not  necessarily 
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the  case.  Pastimes  in  which  the  individual  must  participate 
are  coming  more  and  more  into  vogue.  This  is  especially 
true  of  activities  engaged  in  by  persons  who  can  afford  to 
invest  in  appropriate  equipment. 

Ease  of  Living  Poorly  Distributed.  The  benefits  of  the 
machine  age,  unfortunately,  have  been  spread  unevenly 
among  consumers.  True,  'all  individuals  have  gained  in 
one  respect  or  another.  But  many  are  without  the  essentials 
of  everyday  living.  According  to  findings  of  a  Real  Property 
Inventory  of  64  cities  made  by  the  Department  of  Commerce 
in  1934,  about  25  per  cent  of  the  homes  surveyed  were  with- 
out installed  bathing  facilities.  In  certain  cities,  as  many  as 
one-half  of  the  dwellings  were  without  running  water.  It  is 
estimated  that  the  homes  of  approximately  four  million  urban 
families  lack  the  barest  essentials  of  home  making.11  In 
addition  to  this,  over  one- third  of  the  urban  population  lives 
in  homes  which  are  not  wired  for  electricity.  Consumption 
of  electricity  is  so  limited  in  one-half  the  remaining  homes, 
those  having  current,  as  to  be  restricted  to  use  for  lights, 
doorbells,  and  flat  irons.12  Rural  areas  are  less  well  equipped 
than  urban.  Only  about  25  per  cent  of  American  agricul- 
tural holdings  are  served  with  electricity  generated  from 
central  power  plants.  It  is  not  uncommon  to  find  farms  which 
are  furnished  with  modern  work  implements  but  which  are 
totally  without  such  things  as  running  water  and  electricity.13 

Examples  like  these  of  the  uneven  spread  of  material  com- 
fort can  be  cited  with  regard  to  almost  every  essential  of 
decent  living.  No  wonder,  when  wealth  is  so  curiously  dis- 
tributed among  the  inhabitants  of  this  land  of  potential 
plenty:  41.68  per  cent  of  the  families  in  the  United  States 
have  incomes  of  less  than  $1000  per  year.  These  families 
had  claim  to  only  15.57  per  cent  of  the  aggregate  income  of 
the  country  for  the  period  July  1,  1935-June  30,  1936.   At 

11  "Real  Property  Inventory,  1934,"  Department  of  Commerce,  Bureau  of 
Foreign  and  Domestic  Commerce,  Washington,  D.  C. 

12  Potter,  A.  A.,  "Power,"  op.  cit.,  p.  98. 

13  McCrory,  S.  H.,  Hendrickson,  R.  F.,  and  Committee,  "Agriculture,"  in 
Technological  Trends  and  National  Policy,  op.  cit.,  p.  98. 
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the  other  extreme,  2.71  per  cent  of  families  have  incomes  of 
$5000  or  over  in  the  United  States,  and  for  the  same  period 
commanded  20.84  per  cent  of  aggregate  incomes.  There  are 
many  consumers'  problems  which  defy  solution  and  will  con- 
tinue to  do  so  until  income  is  more  evenly  divided. 

Table  20. — Distribution  of  Families  and  of  Aggregate  Income 

Received  According  to  Income  Level  for  the  Twelve-Month 

Period  July  1,  1935- June  30,  1936  * 


Income  Group 

Number  of 
Families 

Percentage 

of 
Families 

Aggregate 
Income  in 
Thousands 

Percentage 

of 

Aggregate 

Income 

Under  $500 
$500  and  under  $1,000 
$1,000  and  under  $1,500 
$1,500  and  under  $2,000 
$2,000  and  under  $2,500 
$2,500  and  under  $3,000 
$3,000  and  under  $3,500 
$3,500  and  under  $4,000 
$4,000  and  under  $4,500 
$4,500  and  under  $5,000 
$5,000  and  over 

4,178,284 

8,076,263 

6,747,916 

4,240,395 

2,464,860 

1,314,199 

743,559 

438,428 

249,948 

152,647 

793,801 

14.21 

27.47 

22.95 

14.42 

8.38 

4.47 

2.53 

1.49 

.85 

.52 

2.71 

$  1,302,345 
6,122,031 
8,256,194 
7,246,373 
5,473,754 
3,568,624 
2,385,993 
1,625,887 
1,048,368 
719,447 
9,930,222 

2.73 

12.84 

17.32 

15.19 

11.48 

7.48 

5.00 

3.41 

2.20 

1.51 

20.84 

Total 

29,400,300 

100.00 

$47,679,238 

100.00 

Broad  fulfillment  of  American  life  in  the  future  will  de- 
pend to  a  large  extent  upon  a  wide  distribution  of  the  bene- 
fits of  technology.  The  principle  of  equality  of  opportunity 
which  is  so  vital  to  the  democratic  way  of  life  can  thrive 
only  if  it  be  extended  to  hitherto  untouched  fields.  Upon 
such  extension  does  the  ultimate  progress  of  the  home  and 
the  consumer  depend. 
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CHAPTER  XV 

PUBLIC  RESISTANCE 

The  Public's  Reaction  to  Invention 

It  is  only  necessary  to  glance  at  a  newspaper  to  be  aware 
of  the  creative  powers  of  inventions.  The  swiftness  of  their 
achievement  and  the  breadth  of  their  vision  are  illustrated 
by  a  single  clipping  from  The  New  York  Times,  September  25, 
1938,  of  which  a  sub-heading  reads,  "Many  Fields  of  Ac- 
tivity Are  Covered  by  686  Patents  Issued  Last  Week."  The 
article  describes  briefly  a  number  of  outstanding  inventions 
patented:  a  method  of  converting  sawdust,  straw,  wood 
waste,  and  waste  sugar  cane  stalks  into  valuable  synthetic 
plastics  suitable  to  the  manufacture  of  buttons,  door  knobs, 
and  steering  wheels  for  autos,  radio  panels,  etc.;  a  process 
whereby  thyroxine,  the  hormone  secreted  by  the  thyroid 
gland,  can  be  synthesized  from  cheese;  a  new  and  more  eco- 
nomical procedure  for  the  making  of  Portland  cement ;  a  novel 
chemical  to  sterilize  drinking  water;  a  "traffic  officer's 
garment"  designed  to  make  policemen  "light  up"  in  the 
dark  so  that  motorists  cannot  help  but  see  them;  a  soap 
preparation  suited  to  the  twofold  purpose  of  washing  and 
moth  proofing  woolen  garments ;  a  double-barreled  fountain 
pen  so  arranged  that  by  turning  a  valve  near  the  pen  point 
the  writer  can  change  from  red  to  blue  ink ;  a  switch  whereby 
auto  ignition  is  closed  on  the  impact  of  collision;  a  wallet 
with  a  roller  which  on  being  turned  ejects  the  contents;  a 
muffled  vacuum  cleaner;  a  "door  pull"  that  permits  the 
auto  driver  while  sitting  behind  the  wheel  to  close  the  door 
to  his  right  without  reaching  over;  a  dial  telephone  attach- 
ment capable  both  of  printing  the  number  of  the  party 
called  and  of  counting  the  messages  made.  How  many  lives 
can  be  saved,  dollars  economized,  units  of  energy  stored 
through  the  patents  of  seven  days! 
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Over  a  longer  period  of  time  even  more  important  inven- 
tions are  announced.  In  scanning  The  New  York  Times  for 
a  period  of  only  a  few  weeks,  the  following  headlines  are 
found:  (September  9,  1938),  "Oil  Process  Found  for  Coal 
Tar  Uses — Dr.  Kamlet  of  Brooklyn  Tells  of  Research  for 
Ephedrine  as  China  Supply  Is  Cut  Off;"  (October  27), 
"New  Fibre  to  Have  Vinylite  for  Base — Product  Has  Wide 
Range,  Reported  to  be  Adaptable  for  Fine  Hosiery,  All 
Types  of  Textiles;"  (November  20),  "Pneumonia  Curbed 
by  a  New  Chemical,"  and  "Science  Promises  Cheaper  Gaso- 
line— Petroleum  Institute  Is  Told  New  Refining  Method 
Almost  Doubles  Yield  from  Oil;"  (November  21),  "U.  S. 
Steel  Producing  Ready-Made  Houses,  Cost  Is  Declared  Cut 
to  Competitive  Basis;"  (November  27),  "Radio  Offers  Air- 
men Novel  Devices  with  Bird- Like  Instinct  to  Guide  Planes 
and  Help  Make  Flying  Safe;"  (December  3),  "Fluid  Auto 
Drive  Is  Shown  Here  For  First  Time  on  Passenger  Car — 
New  Device  Cuts  Need  for  Shifting  Gears  and  Allows  Ma- 
chine to  Stand  Still  While  in  'Third'  or  'Creep'  Smoothly;" 
(December  7),  "Facsimile  Paper  Put  Out  on  Radio — St. 
Louis  Post  Dispatch  Opens  Regular  Service  on  Ultra  High 
Frequency — Nine  Pages  Broadcast — Cartoons  as  Well  as 
News  Are  Sent  to  Homes  Where  Clocks  Automatically  Tune 
In." 

The  technologic-minded  reader  cannot  but  be  impressed 
with  the  many  discoveries  reported  in  his  morning  sheet.  If 
he  is  imaginative  he  will  wonder  what  the  outcome  of  all 
this  will  be;  whether  human  beings  will,  in  time  to  come,  sit 
at  leisure  while  machines  serve  their  every  need;  whether  in- 
vention will  continue  until  the  world  is  transformed  into  a 
virtual  automaton.  To  the  average  man  the  formula  is 
simple.  A  discovery  is  made.  It  is  tried  out,  perfected,  mar- 
keted, and  the  entire  world  is  benefited.  He  sits  back  and 
thinks  with  warmth  of  the  unlimited  possibilities  of  the 
future. 

Many  Obstacles  to  Adoption.  How  many  of  these  devices 
will,  in  actual  fact,  reach  the  consumer?    Some  will  prove 
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impracticable.  Others  will  offer  so  little  in  the  way  of  novelty 
or  usefulness  that  no  manufacturer  will  undertake  to  pro- 
duce them.  And  a  number  of  the  more  significant  findings 
are  likely  to  be  shelved  through  resistance  to  technological 
innovation.  How  can  this  resistance  be  described;  of  what 
does  it  consist ?  Surely  it  is  a  little  recognized  phenomenon 
of  the  twentieth  century,  for  modernity  is  acclaimed  far 
and  wide.  Occasionally,  when  discussing  the  intrusions  of 
invention  into  everyday  life,  the  news  page  hints  at  sources 
of  resistance.  "Relief  Needs  Laid  to  Technological  Gain;" 
"Corn  Picking  Machine  Reduces  Farm  Labor — Harvesting 
by  Hand  Will  be  Out-moded,  Says  Official  in  Iowa; "  "Power 
Farming  Held  to  Menace  Existence  of  the  Family  and  Aid 
Big  Operator;"  "Synthetic  Fibre  to  Rival  Silk;"  "Patent 
Ties  Radio  Set  with  Image  Receiver;"  "Consumers  Enter 
Monopoly  Inquiry;"  "Plead  for  Courage  in  Using  Chem- 
istry— Population  Control  and  Revised  Concept  of  Influence 
of  Environment  Are  Urged."  Alas,  invention  is  not  al- 
ways welcome.  It  introduces  problems  as  well  as  advan- 
tages. 

Some  of  the  problems  initiated  through  invention  pertain 
to  the  individual  or  to  a  particular  group  of  individuals. 
Others  are  of  vital  concern  to  large  numbers  of  the  popula- 
tion. Industrialists  and  stockholders  worry  lest  a  discovery, 
if  put  into  use,  will  make  obsolete  that  business  upon  which 
they  depend  for  a  livelihood.  Workers  fear  that  the  introduc- 
tion of  machines  will  result  in  the  abolition  of  jobs.  Patent 
holders  restrict  the  use  of  their  originations.  Reformers  scold 
that  "this  crazy  machine  age"  jeopardizes  moral  conduct 
among  the  youth  of  the  country.  Sentimentalists  yearn  for 
the  days  when  a  horse  was  a  horse. 

For  these  and  other  reasons  resistance  to  the  perfection 
and  subsequent  introduction  of  inventions  has  made  itself 
felt.  Whether  or  not  suppression  of  this  kind  is  justified  is 
irrelevant.  Who  can  speak  fairly  for  the  rights  of  all  groups 
and  individuals?  But  this  at  least  is  clear,  that  society  stands 
to  benefit  by  a  full  understanding  of  the  forces  which  operate 
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to  restrain  the  application  of  invention;  and  that  only  by 
consideration  of  the  problems  which  arise  through  the  im- 
pact of  technology  can  maximum  good  be  achieved. 

The  Role  of  Custom.  Discussion  of  resistance  to  invention 
is  apt  to  overemphasize  individual  cases  which  present 
themselves.  Naturally,  stress  upon  personalities  and  per- 
sonal motives  adds  drama  to  any  account  of  past  history. 
In  such  a  performance,  however,  perspective  is  likely  to  be 
lost.  For  the  fact  that  the  individual  functions  as  a  member 
of  varied  groups  within  the  culture  is  often  overlooked. 
Stability  necessary  to  any  society  is  dependent  upon  an 
elaborate  system  of  arrangements  which  the  modern  sociol- 
ogist terms  social  control. 1  It  is  the  purpose  of  such  control 
to  regularize  and  render  dependable  and  predictable  the  be- 
havior of  individuals  within  a  given  order.  Of  the  many 
elements  which  go  into  its  making,  custom  and  tradition 
play  a  leading  role.  Without  that  continuity  which  social 
heritage  preserves,  no  social  order  can  remain  intact.  Trans- 
mission of  the  past  is  incalculably  valuable  in  making  the 
experience  and  wisdom  of  civilization  itself  available  to  con- 
temporary man. 

In  his  well-known  study,  Social  Change,  Professor  William 
F.  Ogburn  devotes  a  good  part  of  the  discussion  to  what  he 
calls  cultural  inertia  and  conservatism.  After  dealing  with 
the  utility  of  culture  and  the  power  of  vested  interests,  he 
points  to  the  following  factors  in  resistance  upon  the  part 
of  the  public:  (1)  the  power  of  tradition,  (2)  habit,  (3)  social 
pressure,  (4)  forgetting  the  unpleasant,  and  (5)  psychological 
traits  and  conservatism.  "Although  the  reasons  given  for 
not  adopting  the  new,"  writes  Professor  Ogburn,  "may  often: 
be  rationalized  expressions  for  some  other  reaction,  still  the 
element  of  uncertainty  is  manifested  noticeably  with  regard 
to  many  proposed  changes.  There  is  more  human  risk  in 
social  experimentation  than  in  a  scientific  laboratory.  The 
uncertainty  may  be  particularly  prominent  because  of  the 

1  Young,  Kimball,  An  Introductory  Sociology,  American  Book  Company, 
New  York,  1939,  pp.  519-34. 
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high  degree  of  interdependence  and  orderliness  necessary  in 
social  organization."  2 

There  is  a  price  which  man  pays  for  this  conservatism. 
Custom  and  tradition  bind  him  far  more  closely  than  he 
realizes.  Prevailing  institutions  and  moral  codes  are  exact- 
ing in  their  allegiance.  Habit,  as  a  British  philosopher  has 
put  it,  becomes  ten  times  nature.  The  footsteps  of  one's 
forebears  are  the  easiest  to  follow.  They  lead  to  no  unknown 
countries  or  untried  lands.  The  dangers  of  obedience  are 
forgotten  in  the  quest  for  security.  It  thus  becomes  evident 
that  resistance  in  the  main  is  non-rational.  Personal  moti- 
vations are  easily  pointed  to,  but  they  are  largely  condi- 
tioned by  cultural  patterns. 

It  is  within  such  a  framework  that  psychological  factors 
become  the  determinants  of  action.  Habit,  fear,  and  the 
need  for  power  and  recognition  drive  the  individual  to  act 
in  accordance  with  set  forms  of  behavior.  Noncomformity 
is  not  the  road  to  personality  equilibrium.  The  group  in 
self-protection  takes  every  means  at  its  disposal  to  enforce 
conformity.  It  is  not  to  be  wondered  at,  then,  that  inertia, 
prejudice,  and  superstition  play  a  part  in  the  resistance  of 
the  public  to  invention. 

Popular  Opposition  to  Change 

Lethargy  and  Apathy.  Once  an  invention  has  proved 
worth  while  it  may  become  an  object  of  enthusiastic  acclaim. 
But  throughout  history,  the  vision  of  inventors  has  far  ex- 
ceeded that  of  ordinary  persons,  as  is  evidenced  by  the  gen- 
eral lack  of  receptivity  to  new  discoveries.  Resistance  on  the 
part  of  economic  groups — industrialists  and  workers — has 
already  been  discussed  in  Chapter  X.  Resistance  on  the 
part  of  individuals,  the  public,  will  be  discussed  here.  In 
writing  of  such  resistance  to  invention,  Bernhard  J.  Stern 
stresses  the  lethargy  and  the  apathy  with  which  human 

2  Ogburn,  William  F.,  Social  Change,  The  Viking  Press,  New  York,  1930, 
p.  190. 
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beings  have  greeted  findings  in  the  past.3  He  cites  numerous 
examples,  examples  which  now  seem  fantastic,  where  indi- 
viduals have  resorted  to  contempt  and  ridicule  when  con- 
fronted with  unprecedented  situations. 

Robert  Fulton  sensed  this  scepticism  while  working  on 
plans  for  the  launching  of  a  steamboat.  A  note  written  by 
him  in  1807  describes  the  critical  attitude  of  his  contempo- 
raries in  no  uncertain  terms :  4 

"When  I  was  building  my  first  steamboat,  the  project  was 
viewed  by  the  public  either  with  indifference  or  with  contempt, 
as  a  visionary  scheme.  My  friends,  indeed,  were  civil,  but  they 
were  shy.  They  listened  with  patience  to  my  explanations,  but 
with  a  settled  cast  of  incredulity  on  their  countenances.  As  I  had 
occasion  daily  to  pass  to  and  from  the  shipyard  while  my  boat 
was  in  progress,  I  have  often  loitered  unknown  near  idle  groups 
of  strangers,  gathering  in  little  circles,  and  heard  various  in- 
quiries as  to  the  object  of  this  new  vehicle.  The  language  was 
uniformly  that  of  scorn,  sneer  or  ridicule.  The  loud  laugh  often 
rose  at  my  expense;  the  dry  jest;  the  wise  calculation  of  losses 
and  expenditures;  the  dull  but  endless  repetition  of  'Fulton's 
Folly.'  Never  did  a  single  encouraging  remark,  a  bright  hope, 
a  warm  wish,  cross  my  path.  Silence  itself  was  but  politeness, 
veiling  its  doubts  or  hiding  its  reproaches." 

The  steamboat  was  not  the  only  invention  to  be  greeted 
quizzically.  When  gas  was  first  introduced,  public  opinion 
considered  it  a  health  hazard  and  insisted  that  its  installa- 
tion would  cause  physical  mishap.  In  1833  citizens  pre- 
sented a  petition  to  the  Philadelphia  Common  Council  in 
which  they  requested  that  the  use  of  gas  be  discontinued 
because  it  was  "ignitable  as  gunpowder  and  as  nearly  fatal 
in  its  effects  as  regards  the  immense  destruction  of  prop- 
erty." When  Edison  first  demonstrated  the  incandescent 
lamp  in  1879,  The  New  York  Times  published  an  article  writ- 
ten by  Professor  Henry  Morton,  President  of  Stevens  Insti- 

3  Factual  material  upon  which  the  following  discussion  is  based  is  taken 
from  Stern,  Bernhard  J.,  "Resistance  to  the  Adoption  of  Technological  In- 
vention," in  Technological  Trends  and  National  Policy,  U.  S.  Government 
Printing  Office,  Washington,  D.  C,  June  1937,  pp.  42-59. 

4  Ibid.,  p.  46. 
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tute  of  Technology,  in  which  he  stated  that  Edison  could 
not  succeed  in  his  experiments  with  electric  lighting,  that,  in 
fact,  "every  one  acquainted  with  the  subject  will  recognize 
it  as  a  conspicuous  failure." 

Scorn  of  the  Bathtub.  Even  more  incredible  a  form  of 
snobbery  was  displayed  against  the  bathtub.  A  century  ago 
Americans  objected  to  it  as  "an  epicurean  innovation  from 
England  designed  to  corrupt  the  democratic  simplicity  of 
the  Republic."  This  derision  was  not  enough.  Doctors  de- 
nounced tub  bathing  as  contributory  to  rheumatic  fevers, 
inflammatory  lungs,  and  zymotic  diseases.  Comment  went 
so  far  as  to  influence  attempts  at  legislation.  In  fact,  an 
ordinance  prohibiting  bathing  in  Philadelphia  between 
November  1  and  March  15  would  have  been  passed  by  the 
Common  Council  had  only  two  additional  votes  been  cast  in 
its  favor.  In  Virginia  heavy  water  rates  were  imposed  upon 
the  owners  of  bathtubs ;  in  some  other  towns  a  special  tax  of 
$30  was  levied.  Action  taken  by  President  Filmore  to  in- 
stall a  bathtub  in  the  White  House  in  1851  fostered  criticism 
that  this  was  a  "monarchical  luxury"  the  President  could 
well  do  without. 

The  Automobile.  Little  was  it  thought  at  the  beginning  of 
the  twentieth  century  that  automobiles  would  constitute  an 
inexpensive,  efficient,  and  popular  mode  of  transport  in  years 
to  come.  Samuel  Bowes,  editor  of  the  Springfield  Republican, 
declined  to  ride  in  the  car  with  which  Duryea  had  won  the 
first  automobile  race.  To  have  done  so,  he  thought,  would 
have  been  "incompatible  with  the  dignity  of  his  position." 
Seven  years  later,  when  President  Theodore  Roosevelt  was 
daring  enough  to  ride  in  an  automobile,  he  was  followed  by 
a  horse-drawn  carriage  for  fear  that  he  would  meet  with  an 
accident  or  that  his  car  would  break  down.  As  late  as  1908, 
J.  P.  Morgan  and  Company  refused  to  bid  for  a  block  of 
securities  then  offered  at  $5,000,000.  This  block  was  taken 
over  by  General  Motors,  under  whose  guidance  the  face 
value  rose  to  $200,000,000. 

The  Airplane  and  the  Radio.    Early  prediction  concerning 
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the  feasibility  of  the  airplane  was  greeted  with  incredulity. 
Inventors  of  so  appealing  a  device  as  the  radio  encountered 
discouragement.  DeForest  had  perfected  a  fairly  workable 
radio  tube  by  1907,  but  no  one  was  willing  to  buy  his  patent. 
He  finally  allowed  his  patent  rights  to  lapse  in  lieu  of  paying 
a  $25  charge  for  renewal  privileges.  As  recently  as  1920, 
when  radio  broadcasts  were  first  given,  there  was  little  or  no 
appreciation  of  the  far-reaching  effects  which  radio  might 
have,  let  alone  the  enormity  of  its  commercial  possibilities. 

Confusion  Common 

Mechanization  Baffling.  Initial  resentment  against  power- 
driven  machinery  and  related  improvements  can  well  be 
understood.  It  was  an  outgrowth  partly  of  ignorance  con- 
cerning the  mechanisms  involved  and  partly  of  displeasure 
arising  from  accompanying  conditions.  The  speed  with 
which  machines  moved  was  unfamiliar  and  therefore  to  be 
resisted.  Men,  women,  and  children  gaped  at  operations 
which  could  not  be  simply  explained.  As  learned  a  person  as 
Daniel  Webster  expected  trains  to  come  to  a  standstill  where 
tracks  were  covered  with  frost,  and  it  was  commonly  as- 
serted that  summer  mud  and  dust  would  impede  motion. 
Automobiles  appeared  so  complex  as  to  require  tremendous 
skill  on  the  part  of  drivers.  But  more  than  this,  the  noise 
and  dirt,  the  hurried  atmosphere  which  formed  a  counterpart 
to  industrialization,  were  disliked  by  many.  Citizens  sought 
to  retain  the  quiet  they  had  experienced  prior  to  the  days  of 
technological  advance. 

Unfortunately,  the  public  was,  as  a  rule,  in  no  position  to 
evaluate  rumors  and  ill-considered  opinions  which  circulated 
regarding  inventions.  Landowners  thought  that  the  build- 
ing of  railroads  along  their  properties  would  cause  deprecia- 
tion, whereas  in  reality  proximity  to  railroad  lines  has  in- 
creased the  value  of  holdings.  Local  merchants  dreaded  the 
rise  of  the  metropolitan  buying  centers,  not  realizing  that 
mechanization  would  in  the  end  enable  families  to  settle 
close  to  outlying  shopping  districts.    There  was  talk  of  the 
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bursting  of  engine  boilers,  of  automobile  breakdowns.  Who 
could  say  how  often  these  difficulties  arose  ?  And  in  evaluat- 
ing other  propaganda  circulated,  who  could  judge  whether 
concrete  really  did  cave  in;  whether  the  costs  of  tractor  oper- 
ation were  as  high  as  local  bankers  said  they  were? 

A  deeper  anxiety  with  regard  to  the  machine  was  fre- 
quently expressed  through  caricature  and  derision.  Popular 
songs  concerning  limitations  of  the  early  automobile  and 
jokes  about  the  proverbial  Tin  Lizzie  are  now  a  part  of 
American  folklore.  But  for  many  years  they  typified  the 
attitude  of  a  bewildered  populace.  Newspapers  have  not 
always  fostered  quietude.  Their  appeal  to  popular  emotion 
has  often  been  at  the  expense  of  public  understanding.  The 
featuring,  for  example,  of  airplane  tragedies,  until  recently, 
has  done  much  to  discourage  travel  by  air.  To  the  news- 
paper reader,  exceptions  become  the  norm.  Even  now  dis- 
trust of  the  airplane  is  widely  prevalent. 

Influence  of  Advertising  and  Style.  The  public  is  receptive, 
too,  to  advertising  and  to  the  great  god  Style.  Where  an 
industrialist  is  able,  he  may  promote  consumer  resistance  to 
an  invention  either  by  publicizing  the  supposedly  unsurpass- 
able qualities  of  his  already  established  line,  or  by  promoting 
the  product  as  a  style  feature.  The  buyer  is  as  easily  swayed 
by  such  considerations  as  he  is  by  his  own  personal  estimate 
of  what  is  best.  He  continues  to  regard  "custom-built"  and 
"hand-made"  articles  as  superior.  He  seeks  modish  attire 
with  little  regard  for  durability  or  quality  of  cloth.  Labels 
and  packages  mean  more  to  him  than  the  contents  offered. 

On  the  other  hand,  advertising  and  frequent  comment 
have  helped  to  overcome  initial  distrust  of  invention.  Time 
and  time  again  it  is  the  most  publicized  commodity  which  is 
most  purchased.  This  means  not  that  the  public  is  discrim- 
inating of  its  own  accord,  but  rather  that  the  article  in  ques- 
tion has  been  artfully  commercialized.  Wherever  possible, 
advertising  accounts  are  utilized  to  overcome  consumer  re- 
sistance to  innovation.  The  slogan  of  "creating  a  want" 
carries  quite  different  implications  from  that  of  "satisfying 
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an  old  desire."  For  in  giving  impetus  to  sales  promotion, 
prejudices  and  preconceptions  must  be  removed.  Frozen 
fruits  and  vegetables  are  bought  readily  by  the  consumer 
today,  but  frozen  meats  have  met  with  no  such  approval.  It 
is  up  to  the  advertiser  to  show  that  frozen  meats  retain  all 
essential  food  values. 

The  New  Awakening 

Proximity  of  Persons  Has  Encouraged  Receptivity.  Public 
resistance  is  minimal  today  as  compared  with  that  demon- 
strated in  the  past.  The  radio  and  fast  transportation  have 
enabled  large  numbers  of  people  to  familiarize  themselves 
with  a  discovery  at  a  given  moment.  The  more  people 
reached,  the  more  to  whom  the  new  device  will  appeal  within 
a  given  time — far  more  than  could  have  been  won  over  at  a 
period  when  invention  was  of  necessity  introduced  more 
slowly.  Other  factors  to  influence  the  ready  acceptance  of 
novelties  today  are  the  spread  of  education,  the  desire  of 
Americans  to  be  the  "first  to  take  up  something,"  and  the 
successful  working  of  older  inventions.  Moreover,  the  fact 
that  inventions  are  withheld  from  the  market  until  they  have 
been  rendered  ultra-dependable  has  helped  to  create  gener- 
ous response. 

Resistance  Will  Lessen  If  Problems  of  the  Technological  Age 
Are  Solved.  The  way  in  which  a  machine  runs  can  be  ex- 
plained. Environmental  changes  which  accompany  the  in- 
troduction of  inventions  grow  familiar.  Those  inventions 
which  contribute  enough  to  society  to  warrant  adoption  on 
a  large  scale  are  largely  taken  for  granted.  At  present  the 
main  public  resistance  to  technology  lies  not  in  ignorance 
or  in  fear  but  rather  in  misguided  attempts  to  control  an  in- 
dustrial society  which  seemingly  has  got  out  of  hand.  Long 
periods  of  depression  accentuate  the  ills  of  the  present  sys- 
tem. Prolonged  unemployment,  business  recession,  and  the 
all  but  universal  realization  that  there  is  "poverty  in  the 
midst  of  plenty"  provoke  disquiet.  Many  who  honestly 
desire  to  cure  the  ills  of  the  world  present  panaceas  which 


PUBLIC   RESISTANCE  317 

take  popular  hold  without  justification.  Foremost  and  most 
dangerous  among  these  is  the  naive  notion  that  man  should 
retreat  from  an  industrial  economy  and  return  to  the  days 
of  handicraft.  That  security  with  which  the  past  is  wrapped 
tempts  distraught  thinkers  to  deny  machines,  deny  tech- 
nology. They  have  little  appreciation  of  the  sacrifice  in- 
volved in  such  a  deal;  they  lack  vision  enough  to  appreciate 
other  and  more  advantageous  solutions  to  the  problem 
through  social  planning  and  direction. 
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CHAPTER  XVI 

TECHNOLOGY  AND  HUMAN  WELFARE:  A  CASE 
STUDY  OF  THE  DOCTOR  AND  THE  HOSPITAL 

Machines  in  Medicine 

Concentration  of  great  numbers  of  the  populace  and  ease 
of  mobility  bring  all  sorts  of  benefit;  they  also  bring  danger. 
The  American  today  profits  through  advantages  inherent 
in  a  cosmopolitan  existence.  He  enjoys  cultural  stimulation, 
material  comforts,  close  proximity  to  friends  and  acquaint- 
ances. On  the  other  hand,  he  must  forego  certain  pleasures — 
the  freedom  and  relaxation  that  go  with  a  simpler  mode  of 
living,  privacy,  peace.  More  than  this,  he  encounters  numer- 
ous hazards.  He  faces  the  possibility  of  meeting  accident, 
crime,  and  especially  sickness.  Congested  living  and  the 
constant  moving  of  goods  and  persons  from  one  place  to 
another  foster  the  multiplication  and  spread  of  disease  germs; 
strain  and  tension  foster  mental  disorders.  Because  of  this, 
medical  care  has  become  a  prime  concern  with  large  numbers 
of  Americans  today.  The  doctor  and  the  hospital  occupy  a 
foremost  place  among  social  institutions. 

Medical  education  has  made  frequent  adjustment  to  this 
rapid  advance.  There  were  no  medical  schools  in  the  United 
States  two  centuries  ago.  It  was  customary  for  an  aspiring 
physician  to  obtain  his  knowledge  by  serving  as  apprentice 
to  an  established  doctor.  When  the  class-room  study  of 
medicine  was  first  introduced  in  this  country  it  was  con- 
ducted upon  the  basis  of  a  short  two  years'  course.  In  1872 
the  period  of  study  was  extended  to  cover  three  annual 
periods  of  five  months  each.  Just  before  the  turn  of  the  cen- 
tury a  four-year  medical  course  with  a  prerequisite  of  one 
year  of  ordinary  college  education  was  instituted.    Today 
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the  young  doctor  graduates  from  medical  school  with  a  long 
course  of  study  behind  him.  He  must  usually  have  com- 
pleted a  four-year  college  training,  must  have  mastered  an 
additional  four  years  in  an  accredited  school  of  medicine, 
and  finally  must  have  spent  a  minimum  of  one  year — often 
he  spends  two — as  hospital  interne.  He  may,  if  he  is  fortu- 
nate, go  on  to  serve  one  to  three  years  in  the  capacity  of 
resident  or  hospital  fellow. 

There  was  a  day  not  so  many  decades  ago  when  the  doctor 
could  carry  all  the  medical  knowledge  which  he  needed  in 
his  head,  and  when  his  saddle  bags  sufficed  for  transporting 
all  the  apparatus  which  he  utilized.  But  even  in  rural  areas 
of  the  United  States  today,  the  "horse  and  buggy  doctor"  is 
a  rarity.  Increasing  specialization  and  advancing  technology 
have  given  a  new  setting  to  the  practice  of  medicine.  Science 
and  invention,  coupled  with  the  demand  for  adequate  medi- 
cal care,  are  changing  the  whole  notion  of  service  in  the  field. 
That  the  present  status  of  the  doctor  and  the  hospital  is  due 
largely  to  the  influence,  both  direct  and  indirect,  of  technol- 
ogy is  evident;  and  their  future  extension  is  of  real  concern 
to  every  community. 

Specialization.  To  say  that  machines  are  bringing  pro- 
found changes  in  the  medical  profession,  to  say  that  they  are 
encouraging  specialization,  is  in  no  way  to  minimize  the  role 
which  is  still  played  by  the  general  practitioner.  It  was 
estimated  by  the  Committee  on  the  Costs  of  Medical  Care 
in  1931  that  about  85  per  cent  of  human  ailments  do  not  re- 
quire the  services  of  specialists.  But  of  course  it  must  be 
recognized  that  at  the  same  time  the  remaining  15  per  cent 
are  largely  the  serious  and  acute  cases  of  illness  which  re- 
quire particular  as  well  as  lengthy  attention. 

Specialization,  as  might  be  expected,  is  greatest  in  large 
urban  centers  where  both  facilities  and  demands  for  such 
practice  are  present.  In  towns  of  5000  population  and  under, 
86  per  cent  of  physicians  are  in  general  practice,  whereas  in 
cities  of  50,000  and  over,  less  than  40  per  cent  are  general 
practitioners.   It  is  not  insignificant  that  the  average  income 
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of  the  complete  specialist  is  more  than  two  and  a  half  times 
that  of  the  general  practitioner.  * 

It  would  be  a  mistake,  however,  to  think  of  only  one  group 
of  the  medical  profession,  namely  specialists,  as  having  been 
so  greatly  affected  by  scientific  and  mechanical  progress. 
All  practicing  physicians  have  been  influenced  by  the  spe- 
cialization which  has  taken  place  in  medical  equipment. 
The  use  of  new  instruments  and  apparatus  is  to  be  found 
spread  throughout  the  profession.  The  general  practitioner 
who  does  not  own  an  X-ray  machine  or  a  laboratory  has 
access  to  such  services  and  is  likely  to  use  them  whenever 
necessary.  Some  doctors  have  chosen  to  limit  their  practice 
to  one  field — as,  for  example,  cancer.  In  this,  as  in  other 
specialties,  a  high  degree  of  knowledge  as  well  as  technical 
skill  involving  the  use  of  special  apparatus  are  necessary. 

There  is  at  present  no  way  of  estimating  the  actual  amount 
of  money  invested  by  the  individual  practitioner  in  instru- 
ments and  apparatus.  There  are  extreme  variations.  The 
young  doctor,  beginning  his  practice,  may  manage  with  a 
mere  investment  of  several  hundred  dollars  in  small  instru- 
ments, which  naturally  would  not  include  the  cost  of  equip- 
ping an  office.  At  the  other  extreme,  the  specialist  may  find 
it  necessary  to  spend  as  much  as  five  or  ten  thousand  dollars 
for  a  single  machine  in  order  to  keep  abreast  with  the  latest 
scientific  developments  in  his  field.  His  situation,  however, 
is  the  exception  rather  than  the  rule  as  far  as  the  profession 
as  a  whole  is  concerned. 

Equipment  Largely  in  Institutions.  The  really  important 
fact  concerning  machines  in  medicine  is  that  most  apparatus 
is  to  be  found  in  hospitals  and  to  some  extent  in  organized 
clinics — not  in  the  possession  of  individuals.  Without  the 
technical  facilities  afforded  by  hospitals,  a  large  majority  of 
physicians  in  the  United  States  would  be  severely  handi- 
capped in  the  practice  of  their  profession.   The  hospital  has 

1  Falk,  I.  S.,  Rorem,  C.  Rufus,  and  Ring,  Martha  D.,  The  Costs  of  Medical 
Care:  A  Summary  of  Investigations  on  the  Economic  Aspects  of  the  Prevention 
and  Care  of  Illness,  Publications  of  the  Committee  on  the  Costs  of  Medical 
Care,  No.  27,  The  University  of  Chicago  Press,  Chicago,  1933,  p.  206. 
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truly  become  the  center  of  medical  care.  Here  are  gathered 
to  assist  the  doctor  a  great  staff  of  experts  as  well  as  lay 
workers.  Nurses,  roentgenologists,  anesthetists,  pathologists, 
and  a  host  of  other  trained  technicians,  administrators,  and 
workers  are  organized  to  carry  on  the  service  of  medical 
care.  Here  are  to  be  found  diagnostic  and  therapeutic  ap- 
paratus which  no  single  physician  can  afford  to  possess. 
The  hospital,  in  short,  has  become  the  workshop  for  a  vast 
majority  of  the  medical  profession. 

Of  the  estimated  156,000  physicians  in  the  United  States 
in  1931,  116,363  or  about  75  per  cent  were  connected  with 
hospitals  in  one  way  or  another,  as  follows:2 

Physicians  serving  as  superintendents  2,346 

Internes  7,054 

Resident  physicians  4,580 

Staff  (duplicates  eliminated)  102,383 

Over  100,000  private  physicians,  or  two-thirds  of  all  doctors, 
have  staff  appointments  to  one  hospital  or  another.  This 
means,  as  a  rule,  that  they  may  treat  patients  in  the  hospital 
and  use  its  facilities,  but  that  they  receive  no  direct  financial 
return  from  the  institution. 

In  1932  the  Committee  on  the  Costs  of  Medical  Care 
estimated  that  the  total  capital  investment  in  plant  and 
equipment  for  all  medical  and  dental  services  in  this  coun- 
try amounted  to  $5,850,000,000.  About  one-sixth  of  this,  or 
$900,000,000,  represented  private  investment  in  professional 
equipment  and  in  hospitals  owned  by  physicians.  Approxi- 
mately $1,400,000,000  consisted  of  investments  in  commercial 
buildings  and  equipment  rented  to  physicians  and  den- 
tists for  office  or  laboratory  purposes.  The  remaining  three- 
fifths  of  this  vast  sum,  $3,550,000,000,  was  invested  in  the 
land,  building,  equipment,  and  endowment  of  hospitals  and 
clinics.3 

2  "Final  Report  of  the  Commission  on  Medical  Education,"  Office  of  the 
Director  of  Study,  1932,  Appendix  Table  15. 

3  Medical  Care  for  the  American  People,  Final  Report  of  the  Committee  on 
the  Costs  of  Medical  Care,  Publications  of  the  Committee  on  the  Costs  of  Med- 
ical Care,  No.  28,  The  University  of  Chicago  Press,  Chicago,  1932,  p.  27. 
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What  proportion  of  the  more  than  three  billion  dollars 
invested  in  hospitals  has  gone  to  purchase  machines  and 
apparatus?  Unfortunately,  hospital  accounting  does  not 
present  a  precise  answer  to  this  query.  Obviously  such  in- 
vestment will  vary  considerably  with  the  size  of  the  hospital, 
the  nature  of  its  work,  and  its  location.  Considering  a  hospi- 
tal of  200-300  beds,  Dr.  W.  P.  Morrill  of  the  American  Hos- 
pital Association  gives  the  following  rough  estimate  of  the 
way  in  which  construction  costs  are  divided : 

General  construction  60% 

Mechanical  and  special  finish  15 

Loose  equipment  15 

Architects'  fees,  permits,  incidentals  10 

Total  100% 

A  clearer  idea  of  capital  investment  is  presented  in  the 
following  figures  reported  by  126  hospitals  in  the  Carolinas 
assisted  by  Duke  Endowment.  These  institutions,  consist- 
ing of  121  general  and  6  special  hospitals,  reported  their 
total  plant  investment  at  the  end  of  1938  as  follows: 


Land 

$  2,671,499.07 

Buildings 

19,181,171.19 

Fixtures 

2,947,952.87 

Furniture 

1,563,986.22 

Apparatus 

2,645,314.53 

Other  equipment 

681,284.07 

Miscellaneous 

142,189.02 

Total 

$29,833,396.97 

In  the  above  data  the  item  "apparatus"  includes  only  the 
technical  equipment  used  in  operating  and  delivery  rooms, 
the  pharmacy,  laboratories,  and  X-ray,  radium,  and  physi- 
cal therapy  departments.  Together  with  "other  equipment " 
it  constitutes  $3,326,598.60,  or  about  12  per  cent  of  the  total 
investment.  This  example  of  the  Carolinas  is  not  necessarily 
typical.  Estimates  of  investment  in  technical  apparatus 
and  equipment  run,  as  a  rule,  even  higher.    In  fact,  much 
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of  the  new  investment  in  hospitals  of  recent  years  has  not 
gone  into  increasing  bed  capacity  but  rather  into  improving 
the  general  and  technical  facilities  of  existing  plants. 

It  has  been  estimated  that  in  1927  between  60  and  65  per 
cent  of  all  hospitals  registered  by  the  American  Medical 
Association  contained  clinical  laboratories  and  X-ray  de- 
partments; by  1938  the  percentages  had  risen  to  80.6  and 
75.8  respectively.  When  it  is  realized  that  practically  all 
large  hospitals  contain  these  minimum  facilities,  the  actual 
extent  of  hospital  apparatus  becomes  even  more  impressive. 
The  American  College  of  Surgeons,  in  its  minimum  standards 
for  hospital  approval,  provides,  among  other  requisites,  that 
"diagnostic  and  therapeutic  facilities  under  competent  medi- 
cal supervision  be  available  for  the  study,  diagnosis,  and 
treatment  of  patients,  these  to  include  at  least  (a)  a  clinical 
laboratory  providing  chemical,  bacteriological,  seriological 
and  pathological  services ;  (b)  an  X-ray  department  provid- 
ing radiographic  and  fluoroscopic  services."  It  is  significant 
that  of  the  hospitals  surveyed  by  the  American  College  of 
Surgeons  in  1939,  93.3  per  cent  with  100  beds  and  over  were 
approved,  whereas  only  35.2  per  cent  with  25  to  49  beds 
were  approved.  Of  the  U.  S.  Government  hospitals  surveyed, 
96.4  per  cent  met  with  approval.4 

Furthermore,  it  is  estimated  that  for  every  single  dollar 
originally  invested,  it  costs  about  35  cents  per  year  to  oper- 
ate a  hospital.  Much  of  this  high  operating  cost  can  be  at- 
tributed to  mechanical  devices;  costs  per  patient  per  day 
have  virtually  doubled  during  the  past  twenty-five  years. 
New  machines  mean  more  services  to  patients.  It  is  not 
alone  the  actual  cost  of  new  apparatus  and  its  high  rate  of 
depreciation,  but  rather  the  fact  that  such  new  devices  have 
led  to  the  establishment  of  whole  new  departments  which  is 
significant.5  Physical  therapy,  for  example,  as  Dr.  Mac- 
Each  em  points  out,  is  now  recognized  as  one  of  the  most 

4  Bulletin  of  the  American  College  of  Surgeons,  October  1939,  Chicago. 
6  Rorem,  C.  Rufus,   The  Public  s  Investment  in  Hospitals,  The  University 
of  Chicago  Press,  Chicago,  1931,  p.  121. 
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valuable  adjuncts  in  the  treatment  of  certain  diseases  and 
pathological  conditions.  And  Dr.  MacEachern  quotes 
Coulter,  who  says:  "Physical  therapy  is  here  to  stay,  and 
every  hospital,  if  it  is  to  fulfill  its  fundamental  purpose, 
must  provide  some  form  of  department  for  the  use  of  physi- 
cal agents  in  treatment."  6  But  while  costs  per  patient  per 
day  have  doubled  in  the  last  two  or  three  decades,  it  is  even 
more  important  to  note  that  the  time  in  the  hospital  per 
patient  has  been  virtually  halved.  Machines  have  indeed 
been  a  worth-while  investment. 

Public  Financing  of  Hospitals.  It  has  been  stated  that  over 
three  billion  dollars  are  now  invested  in  American  hospitals. 
This  money  has  been  furnished  practically  in  its  entirety  by 
the  public  through  governmental  sources  and  through  non- 


Table  21. — Increase  in  Hospital  Facilities,  1927- 

1938* 

Ownership  or  Control 

Hospitals 

Beds 

of  Hospital 

1927 

1938 

1927 

1938 

Governmental 

Federal 

301 

330 

60,444 

92,248 

State 

592 

523 

354,786 

541,279 

County 

480 

490 

58,907 

96,621 

City 

366 

317 

63,327 

75,180 

City-County 

70 

68 

7,705 

9,808 

Total,  governmental 

1,809 

1,728 

545,169 

815,136 

Non-governmental 

Non-profit:  Church 

1,060 

981 

108,582 

119,521 

fraternal 

85 

58 

4,935 

4,127 

associations  and  re- 

stricted corps 

a 

1,718 

a 

165,853 

Profit:  Individual  and 

partnership 

1,682 

1,188 

39,118 

30,193 

corps  (unrestricted 

as  to  profit) 

a 

4,998 

493 
4,438 

a 

26,550 

Total,  non-governmental 

308,149 

346,244 

Total,  all  hospitals 

6,807 

6,166 

853,318 

1,161,380 

a  Specific  figures  not  given,  but  amounts  included  in  total,  non-governmental. 

6  MacEachern,  Malcolm  T.,  Hospital  Organization  and  Management,  Physi- 
cians Record  Co.,  Chicago,  1935,  p.  344. 

*  Hospital  Number,  The  Journal  of  the  American  Medical  Association, 
March  11,  1939,  p.  914. 
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profit,  charitable,  and  philanthropic  associations.  Because 
of  the  prohibitive  cost  of  modern  hospital  equipment,  it  is 
fast  becoming  impossible  to  run  a  first-rate  institution  upon 
a  profit-making  basis.  The  preceding  data,  taken  from  the 
Journal  of  the  American  Medical  Association,  Hospital  Num- 
ber (1939),  gives  a  picture  of  the  ownership  or  control  of 
hospital  facilities. 

A  decline  in  the  number  of  hospitals  operated  for  private 
profit  is  evident  from  the  preceding.  By  1938  only  slightly 
more  than  5  per  cent  of  hospital  beds  were  to  be  found  in 
institutions  run  for  profit.  More  impressive  is  the  growth 
of  governmental  provision  as  well  as  that  of  church,  fra- 
ternal, and  other  associations  and  restricted  corporations. 
"The  typical  American  hospital  or  clinic  is  essentially  a 
partnership,  or  working  understanding,  between  a  group  of 
physicians  who  provide  the  professional  service,  and  are 
organized  as  a  staff  for  the  direction  and  control  of  the  pro- 
fessional work,  and  a  group  of  lay  persons  representing  a 
voluntary  organization  or  a  government  department,  hav- 
ing the  legal  ownership  of  the  capital  and  carrying  the  finan- 
cial responsibility.  This  expanding  partnership  between  the 
professions  and  the  public  is  one  of  the  most  significant  aspects 
of  medical  practice.'"  7 

Hospital  Service  Plans 

Inability  to  Pay  for  Medical  Service.  On  its  technical  side 
medical  service  has  made  great  strides  in  this  country.  The 
training  as  well  as  the  equipment  with  which  the  present- 
day  doctor  faces  his  practice  are  undoubtedly  superior  to 
those  of  past  decades.  The  problem  of  raising  the  huge 
sums  necessary  to  build  and  equip  medical  institutions  has 
been  met  largely  by.  public  financing,  whether  governmen- 
tal or  organizational.  All  this,  however,  is  but  one  part  of 
the  problem  of  medical  service. 

The  economics  of  medical  care  remains  a  dilemma  which  is 

7  Medical  Care  for  the  American  People,  op.  cit.,  p.  28  (italics  added). 
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giving  real  concern  to  the  community.  The  problem  of 
bringing  adequate  medical  service  to  the  consuming  public 
is  far  from  being  solved.  The  fees  both  of  practitioners  and 
of  hospitals  remain  excessive  in  the  light  of  the  average  fam- 
ily income;  the  benefits  of  science  and  of  technology  are  still 
denied  to  vast  sections  of  the  populace.  The  following  ac- 
count of  various  hospital  insurance  plans  indicates  the  way 
in  which  organized  effort  is  slowly  being  directed  to  cope 
with  the  cost  of  hospitalization.  Plans  offer  protection  only 
for  payment  of  hospital  bills  covering  accommodations  and 
technical  services;  they  do  not  include  provisions  for  the 
payment  of  doctors'  bills. 

Baylor  University  Plan.  Group  hospitalization  plans  have 
long  been  used  in  European  countries,  but  in  the  United 
States  such  plans  were  not  widely  available  to  the  public 
until  after  1929,  when  the  Baylor  University  plan  was  intro- 
duced in  Dallas,  Texas.8  Baylor  University  Hospital  agreed 
to  furnish  hospital  care  to  an  organization  of  1500  school 
teachers  at  the  rate  of  $3.00  per  semester  per  member.  Un- 
der the  provisions  of  the  contract  each  individual  or  party  to 
the  agreement  was  afforded  three  weeks'  hospitalization,  use 
of  operating  room,  laboratory  tests,  drugs,  and  dressings  as 
well  as  other  hospital  services.  This  opportunity  to  budget 
hospital  bills  was  made  available  to  other  groups  of  em- 
ployees until,  in  1938,  18,000  persons  were  enrolled. 

Endorsement  of  Group  Hospitalization.  The  Baylor  Hospi- 
tal plan  formed  the  basis  for  similar  ventures  throughout  the 
Southwest.  At  the  same  time  many  voluntary  hospital  care 
insurance  experiments  were  undertaken  in  various  parts  of 
the  country.  So  impressive  were  these  early  beginnings  that 
the  American  Hospital  Association  made  a  special  study  of 
the  whole  field,  and  as  a  result  in  the  spring  of  1933  issued  a 
statement  known  as  "Essentials  of  An  Acceptable  Plan  of 
Group  Hospitalization."  These  essentials,  designed  to  main- 

8  Factual  material  upon  which  the  following  discussion  is  based  is  taken 
from  Rorem,  C.  Rufus,  "Voluntary  Hospital  Service  Plans,"  American  Hospital 
Association,  mimeographed  release. 
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tain  standards  and  to  protect  the  public,  became  the  basis 
for  approval  of  plans  by  the  association.  In  June  1934  the 
American  College  of  Surgeons  endorsed  the  principle  of  group 
budgeting  for  hospital  care,  and  in  1935  the  American  Medi- 
cal Association  passed  a  resolution  approving  the  principle. 

The  Typical  Arrangement.  How  does  the  usual  hospital 
service  plan  operate?  At  the  present  time  it  is  organized  as  a 
non-profit  corporation  giving  to  the  individual  subscriber  a 
free  choice  of  care  in  various  participating  hospitals.  Each 
subscriber  makes  equal  and  regular  payments  to  a  common 
fund  which  is  used  to  pay  the  hospital  for  the  service  which 
it  renders.  One  contract  covers  the  relationship  between  the 
corporation  and  its  subscribers;  another  contract  is  made 
between  the  corporation  and  each  participating  hospital. 

From  the  point  of  view  of  the  individual  the  plan  works 
out  in  very  simple  fashion.  He  makes  either  a  monthly  or 
yearly  payment  to  the  corporation,  and  in  return  is  entitled 
to  benefits  as  follows :  bed,  board,  and  nursing  service  in  semi- 
private  room;  operating  and  delivery  room  facilities;  lab- 
oratory analysis ;  X-ray  films  and  fluoroscope ;  ordinary  drugs 
and  dressings;  anesthesia;  basal  metabolism  tests;  electro- 
cardiograms; serums;  use  of  oxygen  tent,  etc.  All  of  the 
above  benefits  are  good  for  30  days;  after  this  period  the  sub- 
scriber is  entitled  to  one- third  discount  on  hospital  bills.  Of 
course,  there  is  no  provision  in  any  instance  for  the  inclusion 
of  fees  to  private  physicians  or  private  nurses.  Moreover, 
certain  illnesses  or  injuries  are  not  covered  by  many  plans. 

Hospitalization  is  permitted  only  upon  the  recommenda- 
tion of  the  private  physician  attending  the  subscriber,  and 
this  physician  must  be  eligible  to  serve  his  patient  in  the  hos- 
pital chosen.  Once  the  subscriber  is  admitted  to  the  hospital, 
all  financial  dealings  involved  are  carried  on  between  the 
non-profit  corporation  and  the  participating  hospital.  Nat- 
urally the  member  hospitals  are  contracted  upon  a  flat  basis. 
In  this  way  both  the  hospital,  by  being  assured  of  a  more 
constant  patronage,  and  the  patient,  by  being  assured  of  a 
reasonable  expenditure,  benefit  by  the  plan.    The  achieve- 
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merits  of  science  and  technology  are  thus  brought  within  the 
reach  of  a  larger  proportion  of  the  consuming  public. 

Rapid  Acceptance  of  Schemes.  The  largest  plan  to  date  is 
the  Associated  Hospital  Service  of  New  York.  This  organi- 
zation, which  was  started  in  May  1935,  now  contains  over 
1,100,000  subscribers.  It  is  a  non-profit  corporation  operat- 
ing under  the  supervision  of  the  Superintendent  of  Insurance 
and  the  Department  of  Social  Welfare  of  New  York  State. 
By  January  1,  1939,  three  hundred  member  hospitals  were 
taking  part  in  this  plan  and  a  number  of  branch  offices  of 
New  York  City  were  being  maintained.  Other  plans  are  to 
be  found  operating  in  twenty-two  states  and  the  District  of 
Columbia,  some  of  them  being  state-wide  in  organization. 
There  is  variance  as  to  detail:  contributions  range  from 
50  cents  to  $1.00  per  person,  and  from  $1.25  to  $2.00  per 
family  per  month;  hospitalization  is  assured  for  a  period  of 
from  three  to  four  weeks;  the  various  technical  services 
guaranteed  differ  slightly.  Some  idea  of  the  rapidity  with 
which  plans  of  this  sort  are  being  adopted  can  be  seen  from 
the  following  table. 


Table  22. — Growth  in  Number  and  Enrollment  in  Non-Profit 
Free-Choice  Hospital  Service  Plans  * 


Date 

Number  of  Plans 

Number  of  Subscribers 

January  1,  1933 

1 

2,000 

January  1,  1934 

6 

12,000 

January  1,  1935 

10 

55,000 

January  1,  1936 

17 

200,000 

January  1,  1937 

27 

600,000 

January  1,  1938 

40 

1,400.000 

January  1,  1939 

55 

2,900,000 

July  1,  1939 

60 

4,000,000 

October  1,  1939 

— 

(estimated)  5,000,000 

January  1,  1940 

— 

(estimated)  6,000,000 

With  so  large  a  number  covered  by  such  plans,  what  are 
the  chances  of  financial  success?  Mr.  C.  Rufus  Rorem,  Di- 
rector of  the  Commission  on  Hospital  Service  of  the  Ameri- 

*  Rorem,  C.  Rufus,  "Voluntary  Hospital  Service  Plans,"  op.  cit.,  p.  6. 
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can  Hospital  Association,  estimated  that  by  September  1939 
"more  than  300,000  hospital  bills  have  been  paid,  and  no 
nonprofit  free-choice  hospital  service  plan  has  failed  to  meet 
its  obligations  to  subscribers."  Furthermore,  he  points  out 
that  the  essential  economic  feature  of  these  plans  is  the  joint 
guarantee  of  service  by  the  group  of  member  hospitals.  In 
fact,  such  institutions  agree  to  provide  their  services  even 
though  temporarily  the  resources  of  a  given  plan  may  be 
insufficient  to  pay  established  daily  rates.  One  of  the  require- 
ments for  the  annual  reapproval  of  a  given  plan  by  the  Com- 
mission on  Hospital  Service  of  the  American  Hospital  Asso- 
ciation is  that  there  be  "financial  status  and  operations 
which  adequately  protect  the  interests  of  subscribers  and 
member  hospitals."  Inasmuch  as  the  public  actually  owns 
and  supports  the  hospitals  of  the  nation,  this  means  that  the 
public's  buying  power  is  being  underwritten  by  the  public 
itself. 

Many  Persons  Still  Not  Cared  For.  Even  the  most  ardent 
proponents  realize  full  well  that  group  hospitalization  is  no 
panacea.  Impressive  as  the  number,  six  million,  may  sound, 
its  roll  call  leaves  untouched  vast  areas  where  medical  care 
is  needed.  By  far  the  greatest  proportion  of  subscribers  are 
to  be  found  concentrated  in  a  few  metropolitan  areas.  The 
small  town  and  rural  situation  remains  virtually  unprovided 
for.  Even  state- wide  plans  have  enrolled  less  than  2  per  cent 
of  their  membership  among  farmers.  Attempts  are  at  pres- 
ent being  made  to  remedy  this  situation  by  working  through 
various  farm  associations  such  as  the  granges,  unions,  and 
farm  bureaus. 

Likewise,  it  is  indicated  that  rates  are  so  high  as  to  exclude 
from  participation  many  city  workers.  The  National  Health 
Conference,  meeting  in  July  1938  at  Washington,  D.  C, 
concluded  that  only  regularly  employed  members  of  the 
middle  class  could  afford  to  pay  the  established  rates  and 
that  a  large  proportion  of  workers  in  heavy  industries  re- 
ceiving low  incomes  could  not  afford  to  insure  themselves 
and  their  families.  This  criticism  is  at  present  being  partially 
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dealt  with  by  the  establishment  of  ward  service  plans  at 
rates  of  $1.25  or  less  per  month  per  family.  These  plans, 
aimed  at  reaching  employees  in  heavy  industries,  have  been 
established  in  such  cities  as  Toledo,  Pittsburgh,  Boston,  New 
Orleans,  and  Utica.  Admittedly,  ward  plans  are  not  a  pay- 
ing proposition  for  most  hospitals  concerned ;  but  it  is  pointed 
out  that  such  plans  are  reaching  an  income  group  which 
hitherto  has  paid  only  a  portion  of  the  costs  of  their  hospital 
care.  It  has  been  recognized,  too,  that  while  such  persons 
may  be  able  to  pay  this  low  rate  for  ward  service,  the  pay- 
ment of  a  reasonable  fee  to  an  attending  physician  at  the 
time  of  hospitalization  is  out  of  the  question.  As  a  result, 
arrangements  have  been  made  whereby  "certain  sub- 
scribers be  assigned  to  staff  service  in  the  public  wards  where 
members  of  the  medical  staff  serve  these  patients  without 
cost."  Beyond  the  low  income  group,  the  question  of  hospi- 
tal care  for  the  indigent,  urban  and  rural,  still  remains  a 
large  problem  in  itself. 

By  far  the  most  significant  criticism  of  voluntary  hospital 
care  insurance  has  been  directed  at  the  fact  that  plans  do 
not  include  provision  for  medical  care,  that  is,  the  services 
of  an  attending  physician.  Serious  consideration  is  now 
being  given  to  the  problem  of  coordinating  existing  hospital 
service  plans  with  possible  programs  for  voluntary  medical 
care  insurance.  Members  of  the  medical  profession,  despite 
strong  resistance  of  the  American  Medical  Association,  are 
beginning  to  give  attention  to  programs  along  such  lines. 

The  Present  Juncture 

Committee  on  the  Costs  of  Medical  Care.  Hospital  insurance 
plans  are  but  a  part  of  the  vast  number  of  experiments  and 
proposals  with  which  the  American  people  are  at  present 
concerning  themselves.  These  plans  are  indicative  of  the 
attention  being  given  in  many  quarters  to  the  larger  prob- 
lem of  medical  care  in  its  various  ramifications.  Almost  a 
decade  ago  the  Committee  on  the  Costs  of  Medical  Care, 
under  the  chairmanship  of  Dr.  Ray  Lyman  Wilbur,  com- 
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pleted  the  most  comprehensive  survey  of  medical  services 
ever  undertaken  in  this  country.  After  five  years  of  fact- 
finding, the  final  report  of  this  committee  was  published  in 
1932.  No  clearer  statement  of  the  divergence  which  exists 
between  the  professional  and  economic  status  of  medicine 
can  be  found  than  in  the  conclusions  of  that  committee : 9 

"As  a  profession,  medicine  has  gone  forward  with  strides  dur- 
ing the  last  century  and  especially  during  the  last  25  years.  Its 
progress  in  understanding  the  human  body  and  in  perfecting 
techniques  and  instruments  is  almost  unique  in  the  history  of 
civilization.  Within  the  span  of  a  single  lifetime,  the  widespread 
utilization  of  anesthesia,  aseptic  surgery,  bacteriology,  physi- 
ology and  radiography  has  revolutionized  the  practice  of  medicine. 
Even  during  the  last  decade,  medicine's  advance  in  the  unending 
warfare  against  sickness  is  little  short  of  miraculous.  Physicians 
and  other  men  of  science  have  displayed  an  unparalleled  generos- 
ity in  making  available  to  their  colleagues  and  thus  to  mankind 
the  results  of  their  research  and  inventive  genius. 

"As  an  economic  activity,  however,  medicine  has  made  much 
less  phenomenal  progress.  The  predominant  economic  institu- 
tion in  medical  practice  today — private  individual  practice — 
dates  back  to  ancient  times.  Under  this  system  medical  services 
are  now  so  provided  that  many  persons  either  cannot  and  do  not 
receive  the  care  they  need,  or  are  heavily  burdened  by  its  costs. 
At  the  same  time,  many  of  the  practitioners  and  the  agencies 
which  provided  medical  service  are  inadequately  occupied  and 
poorly  remunerated.  A  barrier — in  large  part  economic — stands 
between  practitioners,  able  and  eager  to  serve,  and  patients  who 
need  the  service  but  are  unwilling  or  unable  to  pay  for  it." 

It  is  in  the  light  of  such  a  situation  that  the  following  three 
main  recommendations  were  made  by  the  Committee  on 
the  Costs  of  Medical  Care:10 

"1.  The  Committee  recommends  that  medical  service,  both 
preventive  and  therapeutic,  should  be  furnished  largely  by  or- 
ganized groups  of  physicians,  dentists,  nurses,  pharmacists  and 
other  associated  personnel.  Such  groups  should  be  organized, 
preferably  around  a  hospital,  for  rendering  complete  home,  office, 

9  Medical  Care  for  the  American  People,  op.  cit.,  p.  3. 

10  Ibid.,  p.  xvi. 


TECHNOLOGY    AND    HUMAN    WELFARE  333 

and  hospital  care.  The  form  of  the  organization  should  encour- 
age the  maintenance  of  high  standards  and  the  development  or 
preservation  of  a  personal  relation  between  patient  and  physician. 
"2.  The  Committee  recommends  the  extension  of  all  basic 
public  health  services — whether  provided  by  governmental  or 
non-governmental  agencies — so  that  they  will  be  available  to 
the  entire  population  according  to  its  needs.  Primarily  this  ex- 
tension requires  increased  financial  support  for  official  health 
departments  and  full-time  trained  health  officers  and  members 
of  their  staffs  whose  tenure  is  dependent  only  upon  professional 
and  administrative  competence. 

"3.  The  Committee  recommends  that  the  cost  of  medical  care 
be  placed  on  a  group  payment  basis,  through  the  use  of  insur- 
ance, through  the  use  of  taxation,  or  through  the  use  of  both 
these  methods.  This  is  not  meant  to  preclude  the  continuation 
of  medical  service  provided  on  an  individual  fee  basis  for  those 
who  prefer  the  present  method.  Cash  benefits,  i.e.,  compensation 
for  wage-losses  due  to  illness,  if  and  when  provided,  should  be 
separate  and  distinct  from  medical  services." 

Hearings  on  the  National  Health  Act.  Almost  ten  years 
have  elapsed  since  this  impressive  report  was  presented  to 
the  public.  Subsequent  investigations  and  studies  have  been 
in  substantial  agreement.  Time  and  again  it  has  been  demon- 
strated that  large  numbers  of  the  American  people  are  not 
receiving  adequate  medical  care.  Current  discussion  hinges 
around  a  bill  to  establish  the  national  health  program  as  in- 
troduced by  Senator  Wagner  in  1939.  The  wide  array  of 
evidence  presented  at  hearings  on  this  bill  has  served  to 
focus  sharp  attention  upon  the  weaknesses  of  the  whole 
present  medical  set-up.  Brought  out  in  these  hearings  was 
the  precarious  position  of  the  poorest  one-third  of  the  na- 
tion. For  some  time  it  has  been  recognized  in  this  country 
that  medical  care  for  the  indigent  is  a  community  responsi- 
bility. Within  the  indigent  class  fall  about  40,000,000  needy 
or  border-line  persons.  These  include  persons  on  relief  as 
well  as  those  in  families  with  incomes  of  less  than  $800  per 
year.  Yet  Dr.  Thomas  Parran,  Surgeon  General  of  the 
United  States  Public  Health  Service,  testified  that  while 
8,000,000  cases  of  illness  occur  in  this  low-income  group 
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annually,  "under  the  conditions  prevailing  in  1935  about 
2,000,000  of  all  these  cases  will  receive  no  medical  care."  n 

Care  for  the  indigent  was  stressed  by  many  who  appeared 
in  these  hearings.  However,  the  plight  of  the  middle-income 
group,  families  with  annual  incomes  of  less  than  $3000,  was 
shown  to  be  equally  pressing.  This  large  group  in  many  in- 
stances is  unable  to  meet  various  medical  costs,  and  it  is 
confronted  by  the  basic  difficulty  that  illness  is  unpredict- 
able and  irregular.  "Every  substantial  study  of  the  subject 
shows  that  if  medical  care  is  to  be  made  effectively  available 
to  all  families  with  small  or  modest  incomes  at  costs  they 
can  afford,  the  costs  must  be  spread  among  groups  of  people 
and  over  periods  of  time.  Some  arrangement  must  be  worked 
out  whereby  individuals  will  make  regular  periodic  contri- 
butions into  a  common  fund  out  of  which  the  costs  of  medi- 
cal care  will  be  defrayed  for  those  who  are  sick."  12  Further 
testimony  before  the  Senate  Committee  revealed  a  wide 
array  of  maladjustments:  vacant  beds  in  urban  hospitals, 
rural  areas  with  no  medical  facilities;  cases  of  illness  unat- 
tended among  the  poor,  too  many  doctors  and  nurses  await- 
ing to  serve  the  rich — "that  is  the  tragedy  of  the  whole 
thing." 

Many  efforts  have  been  and  are  being  made  to  remove  the 
economic  barriers  which  exist  between  those  able  to  give 
health  services  and  those  in  need  of  medical  care.  Numer- 
ous plans  and  experiments  are  already  in  operation — some 
sponsored  by  the  medical  profession,  others  under  consumer 
sponsorship,  many  undertaken  by  the  community  with  pro- 
fessional participation.  The  proposed  National  Health  Act 
presents,  according  to  Dr.  Parran,  "the  most  comprehensive 
approach  ever  made  to  the  diverse  and  serious  problems  of 
health  and  medical  care  for  the  Nation."13 

Scope  of  Senator  Wagner's  Proposal.  The  objectives  and 
provisions  of  this  proposed  legislation  are  manifold.      In 

11  To  Establish  a  National  Health  Program,  Hearings  before  a  Sub-committee 
on  Education  and  Labor,  United  States  Senate,  Part  3 — June  2  and  29,  and 
July  13, 1939,  U.  S.  Government  Printing  Office,  Washington,  1939,  pp.  663-64. 

12  Ibid.,  p.  706  13  Ibid.,  p.  657. 
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broadening  the  scope  of  work  now  carried  on  by  the  govern- 
ment, they  contemplate  the  extension  of  services  already 
afforded  mothers,  children,  and  crippled  children  under  the 
Social  Security  Act.  But  more  important,  they  outline 
means  whereby  the  present  gaps  in  medical  service  may  be 
filled — means  whereby  economic  barriers  which  exist  between 
the  consumer  and  the  medical  profession  may  be  removed. 
Should  this  or  similar  legislation  be  enacted,  it  will  provide 
that  federal  grants-in-aid  be  allocated  to  the  various  states 
to  improve  and  to  build  needed  hospitals  and  health  centers, 
to  make  more  readily  available  medical  care  for  individuals 
suffering  from  severe  economic  distress,  and  to  assist  the 
states  in  providing  for  workers  who  are  temporarily  disabled. 
Wide  discretion  is  allowed  the  states  in  setting  up  their  own 
plans  for  the  working  out  of  these  objectives. 

This  present  legislation  is  being  urged  as  part  of  a  long- 
range  plan  to  provide  the  nation  with  services  which  the  ad- 
vance of  science  and  technology  has  made  possible.  With 
the  objectives  of  such  a  program  there  is  little  disagreement, 
but  there  are  differences  of  opinion  concerning  the  means  for 
obtaining  such  objectives.  As  far  back  as  1926,  George  E. 
Vincent  made  the  following  observation,  which  is  even  more 
timely  today:  "It  looks  as  if  society  means  to  insist  upon  a 
more  effective  organization  of  medical  service  for  all  groups 
of  people,  upon  distribution  of  the  costs  of  sickness  over 
large  numbers  of  families  and  individuals,  and  upon  making 
prevention  of  disease  a  controlling  purpose.  Just  how  these 
ends  will  be  gained  only  a  very  wise  or  a  very  foolish  man 
would  venture  to  predict.  One  thing  seems  fairly  certain :  In 
the  end  society  will  have  its  way."  14 
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PART  IV 
Political  Effects 


CHAPTER  XVII 

THE  GROWING  SERVICES  OF  MUNICIPAL 
GOVERNMENT 

Good  City  Government  Recent 

The  average  citizen  has  come  to  take  government  so  much 
for  granted  that  he  is  frequently  unaware  of  its  nature  and 
growth.  Yet,  in  coping  with  the  numerous  situations  which 
have  come  with  the  rise  of  urbanism,  government  has  with- 
out question  expanded  so  as  to  play  the  leading  role.  Mu- 
nicipal government  of  one  hundred  years  ago  would  be  hardly 
recognizable  today.  Held  down  by  state  legislatures  which 
were  controlled  largely  by  hostile  agrarian  interests,  city  gov- 
ernment was  extremely  slow  in  getting  started.  The  charter 
that  gave  to  the  city  its  corporate  existence,  that  prescribed 
its  powers  and  delimited  its  functions,  was  and  still  is 
granted  by  the  state  and  the  state  alone.  In  addition,  the 
early  city  grew  up  in  an  atmosphere  of  laissez-faire,  largely 
devoid  of  any  sense  of  social  responsibility;  and  the  eight- 
eenth-century system  of  checks  and  balances  was  the  dom- 
inant style  of  statecraft.  Little  wonder  that  in  its  first  stages 
city  government  was  conditioned  by  a  political  impotence 
which  had  permeated  the  country  as  a  whole. 

Early  functions  of  municipalities  were  confined  mainly  to 
the  building  of  sidewalks  and  streets  and  to  the  provision  of 
police  and  fire  protection.  The  tax  rate  was  low  and  the  citi- 
zen expected  and  received  small  benefit  from  his  municipal- 
ity. Even  as  late  as  1850  some  American  cities  did  not  pos- 
sess a  graded  street,  a  sidewalk,  a  water  pipe,  or  a  single 
public  building.  Street  cleaning  was  done  by  the  individual 
in  front  of  his  own  home.  Occupants  of  stores  or  of  homes 
were  obliged  to  place  lamps  at  doorways  during  the  first 
two  hours  of  each  dark  night;  this  was  the  early  lighting 
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system  of  the  municipality.  The  cities  of  the  1840's  did  not 
possess  proper  sewers,  pavements,  lighting,  police  depart- 
ments, fire  protection,  or  parks.  Fifty  years  later  most  cities 
had  all  of  these. 

Detroit.  The  typical  growth  of  urban  government  may  be 
seen  in  the  case  of  Detroit.1  When  Detroit  was  first  estab- 
lished as  a  city  in  1824,  very  few  activities  were  carried  on  by 
the  municipality  for  the  direct  benefit  of  its  citizens.  Police, 
fire  prevention,  the  maintenance  of  unpaved  streets,  and  a 
municipal  court  were  about  the  only  services  rendered.  Down 
to  the  Civil  War  there  were  few  additions  to  this  list  of  ac- 
tivities, although  sidewalk  construction,  street  paving,  street 
lighting,  and  systems  of  sewerage,  water  supply,  and  educa- 
tion were  provided  for.  In  fact,  until  1880  when  Detroit 
had  become  a  city  of  over  116,000  inhabitants,  the  services 
of  the  municipality  extended  very  slowly.  That  year  74 
activities  in  all  were  carried  on;  by  1930  these  activities  had 
grown  to  306  in  number.  In  this  same  period  the  yearly  per 
capita  tax  rose  from  $8.64  to  $48.33.  By  1930  there  were 
over  1,500,000  people  living  within  the  city  of  Detroit. 

Like  most  American  cities,  Detroit  had  felt  the  impact  of 
industrialism  and  had  tried  to  make  necessary  adjustments. 
Regardless  of  what  the  older  theories  called  for,  the  resultant 
concentration  of  population  made  it  imperative  that  many 
functions  be  undertaken  by  the  municipality.  Many  of  these 
services  were  made  possible  by  scientific  and  engineering 
progress.  During  the  early  history  of  Detroit,  engineering 
science  was  instrumental  in  the  building  of  water,  sewerage, 
and  lighting  systems,  which  were  improved  with  later  tech- 
nical advancements.  In  the  matter  of  safety  engineering  the 
city  started  out  in  1885  by  providing  for  the  inspection  of 
buildings  and  plans.  In  succeeding  decades  it  added  the  in- 
spection of  plumbing,  boilers,  electric  wiring,  smoke,  signs, 
elevators,  inflammables,  refrigerators,  and  oil  burners. 
Measures  for  the  conservation  of  health  were  begun  in  1879 

1  Upson,  Lent  D.,  The  Growth  of  City  Government,  Detroit  Bureau  of  Govern- 
mental Research,  Detroit,  1931. 
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with  the  provision  for  meat  and  food  inspection.  By  the  turn 
of  the  century  the  municipality  was  operating  for  the  benefit 
of  its  citizens  a  contagious  disease  hospital,  a  chemistry 
laboratory,  milk  inspection  service,  and  a  bacteriology  labo- 
ratory. These  were  followed  later  by  provisions  for  various 
hospitals,  specialized  clinics,  wide  inspection  activities, 
health  education,  and  a  host  of  other  services  for  the  conserva- 
tion of  health,  one  of  the  latest  of  which  is  the  cancer  clinic. 
Although  the  crowded  city  has  been  a  major  resultant  of 
the  machine  age,  science  and  invention  have  themselves 
steadily  aided  in  solving  the  difficulties  which  it  has  brought. 
Detroit  began  its  organized  police  patrol  in  1865.  A  police 
alarm  system  was  installed  in  1873,  Bertillon  identification  in 
1893,  fingerprint  identification  in  1907,  a  motorcycle  patrol 
in  1909,  traffic  signs  in  1914,  police  recall  lights  in  1915, 
traffic  lights  in  1916,  auto  patrol  in  1917,  radio  control  of 
auto  patrol  in  1921,  traffic  engineering  in  1924,  a  scientific 
police  laboratory  in  1927,  and  police  teletype  in  1929.  The 
scientist  and  engineer  have  been  busy  helping  the  city  to 
solve  its  problems.  Personages  expressive  of  the  twentieth- 
century  metropolis,  in  fact,  are  likely  to  be  the  school  teacher, 
the  health  official,  and  last  but  not  least  the  municipal 
engineer. 


Table  23. 


-Per  Capita  Expenditures  of  Various  Levels  of  Gov- 
ernment by  Functions,  1932* 


Functions 

Federal 

State 

Cities 

General  government 

$  2.78 

$  0.99 

$  3.97 

Protection 

.13 

.70 

8.71 

Health 

.10 

.30 

4.24 

Highways 

1.78 

1.89 

3.38 

Welfare 

.55 

2.20 

6.21 

Education 

.11 

4.84 

16.68 

Recreation 

.10 

.07 

1.67 

Total  (including  miscella- 

neous expenditures) 

$21.10 

$12.03 

$47.88 

*  Urban  Government,  Vol.  I  of  the  Supplementary  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  1939,  p.  9. 
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Wide  Scope  of  Urban  Influence.  Municipalities  in  the 
United  States  generally  have  been  and  are  doing  a  much 
bigger  job  than  most  people  realize.  Nevertheless,  their 
growth  has  been  so  rapid  that  they  have  been  unable  to  keep 
pace.  Old  difficulties  are  no  sooner  faced  than  new  perplex- 
ities crop  up.  The  urban  pattern  is  one  of  unceasing  change. 
But  cities  have  become  more  than  mere  centers  of  economic 
processes.  As  civilization  has  matured  they  have  become  the 
focal  points  of  national  and  international  movements,  of  in- 
tellectual contacts,  and  of  cultural  growth.  Education,  art, 
science,  music,  and  entertainment — all  of  these  must  be 
sought  in  the  metropolis.  Even  the  key  to  political  power  is 
no  longer  to  be  found  in  rural  areas. 

Law  and  Order 

Fighting  Disintegration.  The  citizen  pays  a  price  for  all 
of  the  opportunities  which  he  enjoys  as  part  of  the  urban 
scene.  He  and  his  government  must  be  fighting  constantly 
against  crime,  disease,  accident,  noise,  and  a  score  of  other 
adverse  conditions.  Science  and  invention,  as  has  been  said, 
come  to  the  citizen's  aid;  but  they  may  also  aid  his  enemies — 
the  forces  of  disintegration.2 

Crime,  to  discuss  an  example,  is  much  more  prevalent  in 
urban  than  in  rural  areas.  During  the  course  of  its  develop- 
ment the  city  has  acquired  a  reputation  for  being  the  center 
of  vice,  corruption,  and  dishonesty.  It  has  been  estimated 
that,  in  proportion  to  their  populations,  urban  centers  fur- 
nish three  times  as  many  prisoners  to  federal  and  state  penal 
institutions  as  do  rural  districts.  Certain  types  of  crime 
which  are  preponderant  in  the  city  account  to  some  extent 
for  the  higher  crime  rate  there.  These  are  burglary,  larceny, 
robbery,  and  auto  theft,  all  crimes  against  property.  Op- 
portunity for  escaping  detection  and  arrest  is  much  greater 

2  Factual  material  upon  which  the  following  discussion  is  based  is  taken 
from  Gilfillan,  S.  C,  "Social  Effects  of  Invention,"  in  Technological  Trends 
and  National  Policy,  U.  S.  Government  Printing  Office,  Washington,  D.  C, 
June  1937,  pp.  33-36. 
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in  the  city.  The  mobility  and  swift  growth  of  the  metropolis 
make  anonymity  easy  to  maintain.  The  crowded  slum  and 
the  blighted  area  present  good  breeding  grounds  for  the 
criminal.  Here  he  may  also  find  various  factors  so  necessary 
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Prepared  by  National  Resources  Committee 

Crime  Ratio  per  100,000  Population, 
Five  Year  Average,  1931-1935 


to  the  plying  of  his  trade  and  the  disposal  of  his  loot.  There 
are  ward  politicians  to  "fix"  things,  and  bond-bailsmen  and 
lawyers  to  help  him  if  and  when  he  does  get  into  the  clutches 
of  the  law.   But  the  criminal's  major  advantage  comes  from 
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his  ability  to  make  a  quick  getaway.  Here  the  automobile 
has  played  a  major  role. 

Detection  of  Crime.  Just  as  the  criminal  has  been  aided 
by  invention,  so  has  the  community  taken  advantage  of  new 
techniques  developed  to  combat  crime.  Use  of  the  rogues' 
gallery  and  the  Bertillon  system  of  identification  dates  back 
to  the  nineteenth  century  as  far  as  most  American  cities  are 
concerned.  Fingerprinting  is  a  more  recent  innovation  in  this 
line.  The  radio  call  system  and  radio  teletype  have  recently 
been  brought  into  use  by  a  number  of  police  departments.  In 
1935,  174  municipalities  were  outfitted  with  police  radio 
stations,  whereas  in  1930  only  59  cities  had  been  equipped 
with  them.  The  two-way  radio  arrangement  is  now  being 
undertaken  in  some  cities.  There  are  few  police  departments 
which  have  not  been  motorized,  and  general  equipment  has 
improved  decidedly  in  the  last  decade  or  two.  Police  training 
itself  has  become  more  rigorous  and  exacting  in  its  nature. 

Many  new  inventions,  technical  as  well  as  social,  are  being 
perfected  as  an  aid  to  law  enforcement.  Such  inventions  may 
have  effects  beyond  that  of  crime  prevention;  for  they  may 
aid  in  creating  order  and  stability  in  the  community  as  a 
whole. 

The  polygraph,  or  "lie  detector"  as  it  is  popularly  known, 
for  instance,  has  acquired  in  recent  years  a  wide  use  by  pri- 
vate firms  as  well  as  public  authorities.  This  device  does  not 
automatically  detect  lies,  but  it  does  aid  the  highly  trained 
user  to  detect  the  guilt  or  innocence  of  a  person  by  measuring 
his  blood  pressure  and  respiration  while  he  is  being  carefully 
questioned.  The  legal  profession,  the  courts,  and  legislatures 
have  been  reluctant  thus  far  to  adopt  this  and  similar  inven- 
tions, despite  their  demonstrated  success  in  both  private  and 
public  fields. 

The  identification  of  individuals  is  undoubtedly  a  major 
problem  of  police  science.  Use  of  fingerprints  is  widely  es- 
tablished and  not  likely  to  be  discarded.  Nevertheless,  new 
methods  and  improvements  which  supplement  fingerprinting 
are  constantly  appearing.    The  ordinary  file  of  information 
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is  in  some  instances  being  supplemented  by  voice  records, 
talking  pictures,  and  other  devices  for  determining  the  nor- 
mal habits  of  the  criminal. 

Much  progress  has  been  made  in  detecting  criminals  by  the 
objects  which  they  leave  behind  or  carry  with  them.  Scien- 
tific study  has  made  it  possible  to  find  crucial  clues  from  the 
dust  in  a  man's  pocket,  the  dirt  on  his  shoes,  a  hair,  a  match, 
or  a  slip  of  paper.  Blood  stains  can  be  distinguished  even 
after  they  have  been  washed  for  concealment.  Bullets,  fire- 
arms, and  burglar  tools  can  be  recognized  by  their  individual 
grooves.  Serial  numbers  on  guns,  auto  engines,  and  other 
articles  can  be  readily  restored. 

Scientific  criminology  is  exerting  a  deep  influence  on  the 
training  of  police  personnel.  The  comprehensive  approach 
now  undertaken  can  be  seen  in  the  program  of  the  United 
States  Police  School.  Among  the  subjects  covered  in  its 
course  of  training  are  the  following:  photography,  identifica- 
tion of  types  and  handwritten  documents,  drawing  and 
charting,  glass  fractures,  gunpowder  tests,  finding  and  de- 
veloping latent  fingerprints,  statistics,  spot  maps,  chemistry, 
uniform  crime  reports,  gas  grenades,  abnormal  psychology, 
and  expert  testimony. 

Treatment  of  Criminals.  In  the  large  city,  penology  has 
gone  far  beyond  police  work.  Many  inventions,  most  of  them 
social  rather  than  mechanical  in  nature,  are  influencing  law 
courts  and  the  administration  of  justice.  The  supervised 
parole  system,  the  juvenile  court,  the  indeterminate  sentence, 
the  socialized  prison  for  segregated  types,  and  the  new 
method  of  personnel  records  are  already  widely  adopted  in- 
novations. Accompanying  such  innovations  has  come  a 
growing  recognition  of  the  value  of  services  rendered  by  the 
expert,  the  sociologist,  and  the  psychiatrist. 

In  fact,  efforts  much  broader  in  scope  are  being  made  to 
create  scientific  bases  for  understanding  the  nature  of  the 
citizen,  for  measuring  as  far  as  possible  his  potentialities  and 
responsibilities.  Public  as  well  as  private  agencies  are  em- 
ploying a  variety  of  testing  programs  for  various  purposes. 
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New  institutional  means  are  being  developed  for  placing 
people  in  positions  to  which  they  are  best  fitted.  Intelligence 
tests,   clinics,   vocational  guidance  bureaus,   among  many 


From  the  Federal  Bureau  of  Investigation,  U.  S.  Dept.  of  Justice 

Identifying  Fingerprints 

A  fingerprint  expert  at  the  identification  division  of  the  Federal  Bureau 
of  Investigation,  United  States  Department  of  Justice,  using  the  machine 
which  automatically  sorts  cards  in  the  larger  fingerprint  classification 
groups. 

other  developments,  are  being  utilized  by  public  as  well  as 
private  organizations. 

Over  against  this  expanding  knowledge  concerning  the 
citizen,  certain  countervailing  influences  still  loom  large  in 
the  urban  scene.    The  rapid  growth  of  population,  the  com- 
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plexity  and  constant  change  of  urban  life,  and  the  mobility 
afforded  to  individuals  make  stability  difficult  to  achieve.  In 
such  an  environment,  the  clever  criminal  can  still  match  wits 
with  the  police  by  using  various  inventions  which  have  been 
brought  to  the  fore.  He  has  not  been  slow,  for  instance,  to 
use  modern  plastic  surgery  as  a  means  of  escaping  recogni- 
tion and  capture.  Nevertheless,  the  specialization  in  police 
science  and  the  highly  organized  police  system  which  are 
emerging,  point  to  the  fact  that  the  criminal  will  less  and 
less  be  able  to  hold  his  own. 

Other  Municipal  Services 

Crime  is  but  one  of  the  major  problems  linked  closely  with 
the  city's  growth.  The  average  citizen  is  undoubtedly  more 
concerned  with  numerous  other  problems  that  affect  him 
more  frequently.  Communal  living  has  in  many  ways  acted 
to  relieve  the  individual  of  duties  which  formerly  he  per- 
formed of  his  own  accord.  A  system  of  services  has  evolved, 
services  readily  acknowledged  to  be  the  function  of  city 
government :  building  and  repairing  of  roads ;  clearing  of  side- 
walks, streets,  and  highways;  guidance  and  control  of  traffic; 
provision  of  recreational  facilities;  fire  protection.  Equally 
important  are  waterworks,  sewage,  garbage  disposal,  and 
public  health  services.  The  comfort  and  convenience  brought 
to  the  individual  by  this  means  are  difficult  to  evaluate.  They 
must  be  measured  in  terms  of  both  energy  saving  and  physi- 
cal welfare. 

In  fact,  in  surveying  the  broad  expanding  field  of  munici- 
pal activity,  the  city  more  and  more  appears  to  be  a  large 
public  service  corporation.  As  is  the  case  with  private  cor- 
porations, the  large,  progressive,  and  more  prosperous  cities 
are,  as  a  rule,  better  able  to  utilize  the  latest  improvements 
afforded  by  technology.  Nevertheless,  mechanization  and 
motorization  generally  have  brought  impressive  results  even 
in  the  smaller  center;  and  constant  adoption  of  new  devices 
and  improved  techniques  has,  in  many  instances,  reduced  the 
strain,  wear  and  tear  of  urban  existence. 


348  TECHNOLOGY  AND  SOCIETY 

Traffic.  The  automobile  and  traffic  are  among  the  knot- 
tiest of  municipal  problems.  They  involve  not  only  questions 
of  safety  on  streets  arid  highways  but  also  of  traffic  conges- 
tion and  parking  control.  Ordinances  providing  for  the  regu- 
lation of  speed  were  passed  by  most  municipalities  at  an  early 
stage.  Then  followed  parking  limitations,  special  safety 
rules,  traffic  schools,  and  periodic  automobile  inspection  pro- 
visions. But  most  effective  in  dealing  with  the  matter  have 
been  newly  devised  mechanical  techniques. 

Lighting  devices  for  the  control  of  traffic  were  introduced 
in  practice  as  early  as  1914.  By  1922,  electrically  inter- 
connected signals  and  the  modern  four-way  signal  had  been 
installed.  Since  that  time,  constant  improvements  in  design, 
efficiency,  and  flexibility  have  been  introduced.  Most  cities 
of  any  size  have  taken  advantage  of  these  new  inventions, 
one  of  the  latest  to  be  adopted  being  the  parking  meter.  In 
addition,  the  citizen  of  the  large  metropolitan  district  of  to- 
day is  warned  of  traffic  congestion  through  airplane  broad- 
casts. Meanwhile,  engineers  carry  on  their  battle  against 
overcrowded  thoroughfares  through  the  construction  of 
superhighways  and  underground  arteries. 

Troublesome  as  the  traffic  problem  has  been  in  most  large 
cities,  the  fact  that  transportation  facilities  would  have  been 
impossible  without  the  improvements  which  have  taken  place 
in  motor  vehicles  in  the  last  two  decades  must  not  be  over- 
looked. It  is  only  necessary  to  compare  the  automobile  of 
1940  with  the  car  of  twenty  years  ago.  The  four-wheel 
brake,  instantaneous  engine  response,  greater  steering  flexi- 
bility, and  improved  visibility  are  but  a  few  of  the  refine- 
ments found  in  practically  all  automobiles  of  today.  With- 
out such  advantages  the  voluminous  traffic  of  large  centers 
would  undoubtedly  be  stalled  most  of  the  time,  for  speed  with 
safety  would  be  impossible.  And  equally  important  is  the 
fact  that  such  improvements  are  to  be  found  in  the  motorbus, 
which  is  becoming  an  increasingly  significant  factor  in  urban 
transportation. 

The  improvement  of  street  lighting,  road  surfacing,  bridge 
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building,  park  planning,  and  snow  and  ice  removal  have  also 
profited  by  the  inventive  ingenuity  of  the  technician  and  the 
engineer.  Only  upon  rare  occasion  is  fault  now  found  with 
the  municipal  services  offered  along  these  lines.  In  fact,  de- 
light is  expressed  far  more  often  than  criticism.  The  New 
Yorker  is  constantly  praising  the  superroad  and  playground 
systems  recently  installed.  The  Chicagoan  speaks  with  pride 
of  Chicago's  park  system  and  lake  drives.  In  all  but  the 
poorest  of  municipalities  attention  is  being  paid  to  the  ex- 
tension of  recreational  facilities,  whether  through  the  erec- 
tion of  beaches,  swimming  pools,  concert  stadia,  or  of  public 
golf  courses,  tennis  courts,  and  ball  parks. 

Fire  Hazards  Lessened.  Equally  dramatic  in  the  life  of  the 
citizen  have  been  changes  which  have  occurred  in  methods 
of  fire  fighting  and  fire  prevention.  As  usual  there  has  been 
a  convergence  of  many  influences  in  this  instance.  Old  horse- 
drawn  and  hand-operated  equipment  has  to  a  large  extent 
been  discarded,  and  there  has  been  a  tendency  at  the  same 
time  for  the  wooden  frame  structure  to  be  displaced  by 
modern  fireproof  buildings  of  concrete  and  steel.  New  motor- 
propelled  fire  engines  can  supply  from  300  to  1500  gallons  of 
water  per  minute  under  pressure  up  to  250  pounds  per  square 
inch.  Supplementing  these  are  high-pressure  water  mains, 
elevated  hose  towers,  mechanically  operated  ladders,  gas 
masks,  asbestos  suits,  and  high-powered  searchlights.  Mo- 
torization as  well  as  mechanization  have  added  speed  and 
efficiency  to  fire-fighting  techniques,  all  of  which  is  reflected 
in  the  lowering  of  insurance  rates,  especially  in  larger  cities. 
It  is  noteworthy  that  per  capita  fire  loss  is  generally  lowest 
in  this  country  in  cities  of  over  500,000  population.3 

Waterworks,  Sewage,  and  Garbage  Disposal.  Public  mobil- 
ity, amusement,  and  safety  are  but  a  few  of  the  concerns  of 
the  municipal  administrator  and  engineer.  A  large  number  of 
other  services  have  become  indispensable  to  and  are  largely 

3  Urban  Government,  Vol.  I  of  the  Supplementary  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  1939,  p.  36. 


350  TECHNOLOGY  AND  SOCIETY 

taken  for  granted  by  the  average  urbanite.  The  supplying  of 
satisfactory  water  for  the  city  has  meant  wide  research  in 
filtration  methods,  and  the  installation  of  elaborate  pumping 
devices.  In  years  gone  by,  members  of  the  family  pumped 
water  or  carried  it  home  in  bucketfuls  from  the  village.  Very 
often  this  water  was  not  properly  tested  for  purity.  Com- 
munal pumping  of  water  by  power  was  first  performed  by 
profit-making  concerns.  Less  than  a  century  and  a  half  ago 
there  were  17  waterworks  in  the  country,  all  but  one  of  which 
were  operated  as  a  private  enterprise.  This  service  is  grad- 
ually being  taken  over  by  governmental  agencies.  In  1938 
less  than  one-third  of  the  waterworks  in  existence — and  they 
numbered  almost  1000 — were  privately  owned  and  operated. 
The  resident  of  a  populated  center  is  moreover  relieved  of  all 
concern  regarding  the  purity  of  the  water  he  draws.  He  can 
drink  it  without  hesitation  as  it  runs  out  of  the  faucet. 
Purification  of  water  supplies  by  chlorination,  first  initiated 
as  recently  as  1908,  has  now  become  an  accepted  practice. 

Waste  disposal  and  sewage  treatment  have  likewise  be- 
come highly  developed  technical  processes.  Municipalities 
carry  on  a  systematic  collection  service  whereby  garbage  is 
hauled  from  residential  districts  at  regular  intervals,  then 
disposed  of  in  city  dumps  or  incinerators.  In  most  large 
cities  the  older  method  of  dumping  garbage  in  vacant  lots 
has  been  abandoned  in  favor  of  incineration  at  large  city 
plants.  Household  incinerators  now  installed  in  modern 
homes  and  apartment  buildings  lessen  to  some  extent  the 
amount  of  waste  that  must  be  tended  by  the  city.  An  elec- 
tric device  has  been  invented,  too,  which  grinds  garbage  to 
a  pulp  in  the  kitchen  and  then  discharges  it  into  sewers. 
Government  is  responsible  for  the  building  and  maintenance 
of  an  elaborate  underground  system  of  pipes  through  which 
dirty  water  and  its  ingredients  are  drained  until  they  reach 
rivers,  lakes,  and  oceans. 

The  system  of  "disposal  by  dilution"  has  been  employed 
in  most  instances.  This  system  provides  for  a  mixture  of  99 
parts  of  pure  water  with  1  part  of  waste.  Danger  of  pollution 
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through  inability  to  maintain  the  required  proportion  of 
pure  water  has  led  to  the  construction  of  reservoirs  which 
store  excess  supplies  of  water  resulting  from  melting  snow 
drifts,  heavy  rainfall,  and  floods.  In  addition,  any  number  of 
measures  have  been  taken  to  prevent  the  pollution  of  pure 
waters  against  uncontrolled  exhaust  of  industrial  refuse.4 
Unfortunately,  the  extension  of  measures  of  this  sort  has 
been  far  from  adequate.  "In  1930,  85  per  cent  of  the  total 
urban  communities  in  the  United  States,  serving  61,338,000 
people,  were  equipped  with  sanitary  sewerage  systems,  but 
only  slightly  more  than  one-third  of  our  urban  population, 
or  22,000,000  people  were  served  by  sewage  treatment 
plants.  .  .  ."  5 

Public  Health.  Provision  of  health  services  has  long  ranked 
high  on  the  list  of  municipal  expenditures  in  medium  and 
large  sized  cities,  although  small  cities  lag  far  behind  in  at- 
tention paid  to  such  matters.  Up  until  the  last  depression, 
health  ranked  third  in  municipal  expenditures,  being  ex- 
ceeded only  by  education  and  protection.  Since  then,  as  a 
result  of  the  large  expenditure  on  welfare,  health  services 
have  ranked  fourth. 

Constant  effort  is  being  made  to  rid  the  city  of  disease. 
In  earlier  days  such  activities  were  restricted  more  or  less  to 
emergencies  and  epidemics;  but  beginning  with  the  turn  of 
the  century  the  whole  tendency  has  been  to  assure  constant 
service,  primarily  along  preventive  lines.  Since  1915,  child 
health  services,  which  include  general  examination  and  den- 
tal treatment,  have  grown  at  a  startling  rate.  Clinics  for  the 
control  of  cancer  and  centers  for  the  treatment  of  venereal 
disease  are  among  the  latest  municipal  undertakings.  Further- 
more, a  wide  variety  of  laboratories,  clinics,  and  hospitals 
have  been  established  for  the  public. 

The  real  contribution  which  municipal  governance  makes 
towards  health  may  be  surmised  from  the  following  list  of 

4Pirnie,  Malcolm,  "The  Construction  Industries,"  in  Technological  Trends 
and  National  Policy,  op.  cit.,  p.  383. 
6  Urban  Government,  op.  cit,  pp.  10-20. 
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the  functions  of  a  municipal  department  of  health  as  drawn 
up  by  the  American  Public  Health  Association: 

1.  Keeping  of  vital  statistics  (births,  deaths,  disease). 

2.  Control  of  communicable  diseases. 

3.  Child  hygiene. 

4.  Inspection  of  milk  supply. 

5.  Supervision  of  food  and  meats. 

6.  Laboratories  for  testing  food  and  water  and  detecting  disease. 

7.  Hospitals. 

8.  Control  of  nuisances  (mosquitoes,  flies,  rats,  and  other  pests) . 

9.  Inspection  of  buildings. 

10.  Examination  and  treatment  of  venereal  disease. 

Yet  despite  wide  efforts  expended,  the  urban  public  health 
field  presents  grave  difficulties  which  have  remained  virtually 
untouched. 

Dirt,  smoke,  and  noise  remain  a  part  of  the  average 
citizen's  existence.  That  they  are  injurious  to  health  no 
one  doubts.  Some  cities  have  attempted,  though  not  always 
successfully,  to  regulate  and  control  such  deleterious  condi- 
tions. Results  in  the  main  have  been  far  from  satisfactory. 
For  instance,  ordinances  have  been  passed  in  more  than  half 
of  the  cities  of  over  50,000  inhabitants  in  the  United  States, 
attempting  to  foster  smoke  abatement.  Despite  such  efforts, 
however,  the  atmosphere  of  large  sections  of  most  modern 
cities  remains  polluted  and  injurious  to  the  health  of  resi- 
dents. Technical  advance  has  taken  place;  but  legal,  politi- 
cal, and  economic  factors  act  as  obstacles  to  adjustment. 

In  similar  fashion  the  citizen's  health  is  imperiled  by  the 
noise  and  strain  of  the  metropolis.  The  airplane,  the  radio, 
the  railroad,  the  trolley  car,  the  truck,  and  the  elevated  train 
disturb  him  by  day  and  by  night.  Horns,  brakes,  and  whistles 
are  also  part  of  a  din  the  like  of  which  has  never  before  been 
heard.  Little  wonder  that  the  strain  of  urban  life  leads  quite 
often  to  nervous  and  mental  disorders.  Anti-noise  campaigns 
and  municipal  regulations  are  only  at  an  early  stage,  a  stage 
which  nevertheless  is  calling  attention  to  a  much  neglected 
field. 
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Since  the  first  World  War  especially,  the  whole  technical 
field  of  acoustics  has  shown  remarkable  advancement  both 
from  the  point  of  view  of  sound  production  and  from  that  of 
sound  control.  Inventions  leading  to  manufacture  of  the  radio, 
the  talkie,  the  orthophonic  phonograph,  and  the  loud  speaker 
are  now  familiar.  There  may  be  some  dispute  today  as  to 
whether  the  airplane  or  the  super-loud  speaker  is  the  noisiest 
contraption  ever  invented;  but  in  the  meantime,  new  laws 
and  sentiments  are  beginning  to  mark  a  vigorous  reaction 
against  noise. 

Numerous  technical  devices,  many  perfected  and  others 
just  emerging,  can  be  used  to  control  sounds  of  all  kinds. 
Progress  along  such  lines  does  not  depend  so  much  on  in- 
vention as  it  does  upon  the  public's  desire  for  quiet,  upon 
legislation  enforcing  quiet,  and  upon  the  willingness  of  people 
to  pay  for  quiet.  There  are  many  methods  whereby  noise 
may  be  eliminated,  as  well  as  ways  by  which  it  may  be  con- 
trolled. Numerous  devices  now  in  existence  serve  to  illus- 
trate the  diverse  principles  which  can  be  applied;  further, 
inventive  possibilities  appear  to  be  almost  infinite,  if  and 
when  the  decision  to  tackle  this  problem  is  made. 

The  volume  range  of  the  radio  or  phonograph  can  now  be 
minutely  controlled  without  in  the  least  impairing  sound 
fidelity.  Inventions  exist  which  can,  if  backed  by  law,  auto- 
matically limit  the  volume  of  a  loud  speaker.  A  noiseless  rivet 
has  been  invented.  The  near-silent  street  car  has  been  in- 
troduced in  some  cities.  Sound  deadening  has  already  been 
achieved  in  a  good  many  instances  through  the  use  of  rubber. 
It  is  being  used  more  and  more  in  the  mounting  of  auto  and 
airplane  engines  and  in  varied  other  machinery.  Rubber 
has  been  successfully  applied  in  street  pavement;  milk  de- 
livery companies  have  used  rubber  for  shoeing  their  horses, 
for  wagon  wheels  and  bottle  baskets.  Materials  such  as  celo- 
tex,  glass  wool,  cornstalk  boards,  and  soft  plasters  can  be 
utilized  for  deadening  sound  in  buildings.  Methods  of  in- 
sulating rooms  for  sound  combine  well  with  those  used  to 
insulate  them  for  heat  and  cold,  with  air  conditioning  and 
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artificial  lighting.  In  the  home,  such  electrical  appliances  as 
vacuum  sweepers  can  be  silenced.  The  beginner  on  the 
piano,  while  listening  to  his  playing  through  ear  phones,  may 
now  practice  on  a  soundless  (and  noiseless)  instrument. 

Obviously,  the  struggle  of  the  modern  metropolis  against 
disintegration  and  impending  chaos  is  a  continuous  one. 
During  the  course  of  urbanization  many  maladjustments 
have  arisen  which  continually  threaten  the  very  fabric  of 
the  city.  In  addition  to  the  hazards  of  health,  strain,  and 
noise,  poverty,  unemployment,  and  insecurity  are  specters 
faced  constantly  by  the  city  worker;  for  as  the  center  of  the 
country's  industry  and  trade,  the  metropolis  is  most  sensi- 
tive to  economic  fluctuations  and  depressions.  Stock  market 
crashes,  bank  failures,  and  business  slumps  strike  fastest  and 
hardest  in  the  city  where  factory  and  white-collar  workers 
are  so  dependent  upon  jobs  for  a  livelihood. 

Municipal  Services  and  the  Professions.  Despite  this  strug- 
gle, or  perhaps  as  a  result  of  it,  municipalities  have  moved 
steadily  forward  in  the  services  which  they  perform  for  their 
citizens.  No  longer  are  their  functions  confined  to  police 
and  fire  protection.  The  older  negative  position  of  govern- 
ment has  been  replaced  by  the  positive  role  of  government. 
Cities  are  known  by  the  efficiency  of  the  services  which  they 
perform.  Such  services,  as  has  been  seen,  embrace  a  vast 
array  of  functions  ranging  from  mere  protection  to  the 
operation  of  important  public  utilities  like  municipal  water- 
works, gas  plants,  and  transportation  systems. 

The  spoils  system  undoubtedly  still  predominates  in  some 
American  municipalities.  Yet,  as  a  whole,  enormous  strides 
have  been  made  since  the  old  days  of  the  patronage  system. 
In  actual  practice,  municipalities  are  able  to  carry  on  effec- 
tively because  experts  and  technicians  have  more  and  more 
replaced  political  appointees.  Such  professions  as  law,  medi- 
cine, and  engineering  furnish  an  increasingly  larger  propor- 
tion of  the  trained  personnel  necessary  for  efficient  municipal 
performance.  Education,  which  is  the  most  important  func- 
tion carried  on  by  cities,  is  constantly  raising  its  standards  of 
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training  and  competence.  It  is  the  urban  public  service  which 
has  been  producing  professional  technicians  in  such  newer 
fields  as  sanitary  engineering,  highway  construction,  health 
control,  let  alone  finance,  recreation,  social  work,  and  city 
planning.  Without  such  substantial  developments  the  city 
would  in  all  probability  have  gone  out  of  business  a  long 
time  ago. 

Urban  Planning 

The  Past  Twenty  Years.  It  would  be  unwise  to  underesti- 
mate the  role  which  urban  planning  has  assumed  in  the 
American  scene  during  the  last  generation  or  two.  The  sim- 
ple procedure  by  which  William  Penn  first  plotted  outlines  of 
the  new  city  of  Philadelphia  in  1662  is  far  behind  the  "Re- 
gional Plan  of  New  York  and  Its  Environs,"  completed  under 
the  direction  of  the  Russell  Sage  Foundation  in  1929  and 
embracing  an  area  of  5500  square  miles  and  a  population  of 
over  9,000,000.  Concerned  in  an  earlier  stage  with  the  physi- 
cal and  architectural  appearance  of  the  city,  planning  in  the 
last  few  decades  has  developed  along  lines  far  more  compre- 
hensive in  scope  and  much  more  attuned  to  the  social  and 
economic  needs  of  the  community  as  a  whole. 

Cincinnati.  City  planning  of  today  aims  to  abolish  the 
haphazard  and  temporizing  methods  which  have  character- 
ized urban  administration  in  the  past.  In  1934  there  were 
over  700  city  planning  agencies  in  the  United  States,  many 
of  them  active  in  creating  broad  designs  for  urban  develop- 
ment. Cincinnati  is  representative  of  the  larger  American 
cities  which  have  made  exceptional  progress  along  such  lines. 
All  physical  improvements  of  the  city  of  Cincinnati  have, 
for  over  two  decades,  been  subject  to  the  plans  of  the  City 
Planning  Commission.  Under  the  city's  charter,  according 
to  C.  A.  Dykstra,  the  commission  is  required  to  act  in  the 
following  matters : 6 

6  Dykstra,  C.  A.,  "Planning  Problems  of  City,  Region,  State  and  Nation," 
Proceedings  of  National  Conference  on  City  Planning,  Vol.  XXVI  (1934). 
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1.  The  location  and  extent  of  streets,  alleys,  ways,  viaducts, 
bridges,  and  subways. 

2.  The  location  and  extent  of  parks,  parkways,  and  playgrounds. 

3.  Legislation  pertaining  to  the  removal,  relocation,  widening, 
extension,  narrowing,  vacation,  abandonment,  or  change  of 
use  of  any  public  place,  works,  buildings  or  utilities. 

4.  Public  building  location.  .  .  . 

5.  Division  of  the  city  into  zones  or  districts,  in  accordance  with 
the  Commission's  recommendation  for  the  limitation  and 
regulation  of  the  height,  bulk,  and  use  of  land,  buildings,  and 
other  structures.  .  .  . 

6.  The  platting  of  land  and  the  determination  of  the  extent  to 
which  streets  and  other  public  ways  shall  be  graded  and  im- 
proved, and  water,  sewer,  and  other  utility  mains  shall  be 
installed.  This  is  a  condition  precedent  to  the  approval  of  the 
plat. 

Cincinnati  has  guided  the  growth  of  its  undeveloped  areas 
and  subdivisions.  The  Planning  Commission  realized  at  an 
early  stage  that  it  would  be  futile  to  plan  and  replan  within 
the  city's  corporate  boundaries  unless  similar  coordination  of 
public  and  private  developments  could  be  envisaged  outside 
the  city  limits.  As  a  result,  comprehensive  planning  for  the 
entire  area  of  Hamilton  County  has  been  undertaken  re- 
cently, and  a  Regional  Planning  Commission  has  been  set 
up  for  this  work.  "I  think  in  our  city  we  are  beginning  to 
realize,"  stated  Mr.  Dykstra  before  leaving  his  position  as 
City  Manager  of  Cincinnati  to  assume  the  role  of  President 
of  the  University  of  Wisconsin,  "that  the  future  of  the  city 
depends  largely  upon  what  we  plan  now  and  how  we  react 
to  this  planning.  In  some  part  this  future  city  is  now  in  our 
minds  and  we  work  consistently  with  such  mental  back- 
ground. Planning  is  not  our  plaything.  It  is  our  specification 
for  the  future.  It  seems  to  me  that  no  matter  which  our  city, 
we  need  a  larger  conception  of  and  a  new  attitude  toward  this 
problem  of  planning."  7 

Planning  Boards  Not  Always  Successful.  How  many  urban 
centers  in  the  United  States  possess  the  civic  interest  and 

7  Ibid. 
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desire  which  characterize  Cincinnati's  projected  develop- 
ment ?  Most  city  planning  of  the  last  twenty  years,  according 
to  recent  studies  conducted  by  the  National  Resources  Com- 
mittee, has  fallen  far  short  of  expectations  and  potentialities. 
In  many  cities  where  planning  boards  exist,  the  legal  powers 
of  such  boards  are  so  limited  that  any  guidance  of  the  physi- 
cal, social,  and  economic  growth  of  the  city  is  impossible. 
In  many  other  centers,  such  boards  do  not  receive  coopera- 
tion from  either  administrative  officials  or  the  public.  Even 
where  the  situation  is  more  favorable,  the  authority  of  local 
planning  agencies  is  carefully  circumscribed.  They  seldom 
have  so  much  as  complete  advisory  influence  over  public 
works.  In  such  matters  as  transportation,  transit,  and  other 
private  utilities  they  retain  no  authority  unless  a  proposed 
change  affects  directly  public  property  or  a  public  facility. 
Even  their  powers  over  real  estate  subdivisions  are  inade- 
quate and  often  appear  subordinated  to  the  powers  of  private 
real  estate  operators.8 

The  Concept  Needs  Broadening.  Absence  of  sufficient  power 
and  authority  is  but  one  aspect  of  the  situation.  The  entire 
conception  of  local  urban  planning  needs  broadening  in  view 
of  the  technological  forces  which  are  affecting  the  city  both 
from  within  and  from  without.  The  whole  economic  and 
social  base  of  the  community  must  be  considered  in  the  light 
of  new  inventions  and  techniques  which  are  making  them- 
selves felt.  Trends  in  transportation  and  communication, 
shifts  of  population,  relocation  of  industries,  and  the  spread 
of  metropolitan  areas  are  necessary  considerations  in  any 
comprehensive  planning  program.  It  may  be  wise  also  to 
convert  independent  planning  agencies,  most  of  which  are 
of  an  advisory  nature  at  present,  into  regular  staff  agencies 
of  government. 

Physically,  most  cities  grew  up  in  a  period  when  men  had 
neither  the  time  nor  the  foresight  to  evaluate  the  social  re- 

8  Our  Cities,  Their  Role  in  the  National  Economy,  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  June  1937,  p.  36. 
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suits  of  their  building.  The  accumulative  mistakes  of  the 
past  are  not  matters  which  can  be  corrected  within  a  brief 
period  of  time.  But  unless  some  wisdom  can  be  gleaned  from 
the  experience  of  the  past,  provision  for  the  future  is  un- 
likely to  flourish.  It  takes  little  prophetic  insight  to  glimpse 
the  metropolis  which  invention  may  make  possible  in  dec- 
ades to  come.  The  amenities  which  are  already  possessed  by 
the  favored  few  need  only  be  recounted  to  realize  the  direc- 


It!" 

M1^ 


maPiM 


,    /,^ ■..•...  .,.■;,-  ■■■■ 


m 


wiir 


mmmmm 


A  Depressed  Thoroughfare 

Sketch  showing  the  general  features  of  a  desirable  design  for  a  depressed 
express  highway  in  a  city  as  recommended  by  the  U.  S.  Bureau  of  Public 
Roads  in  a  recent  report  to  Congress. 


tion  which  might  be  taken.  There  looms  a  city  flooded  by 
sunshine  during  the  day  and  brightly  illuminated  by  night; 
a  city  where  disease  is  a  rarity  and  health  a  normality,  where 
noise  and  grime  are  nonexistent,  where  buildings  and  homes 
are  stately,  leisure  plentiful,  and  men  free  for  liberal  tasks. 
Will  science  be  used  to  achieve  such  goals,  or  will  it  succumb 
to  the  forces  of  war,  greed,  and  dissension  so  prevalent  in 
contemporary  times? 
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CHAPTER  XVIII 
THE  CHANGING  FEDERAL  SYSTEM:  THE  STATES 

Government  and  Technology 

Government  at  all  levels — national,  state,  and  local — re- 
flects the  impact  of  technological  change.  The  impetus  which 
science  and  invention  have  given  to  organization  and  inte- 
gration is  manifest  in  all  phases  of  economic  life.  As  a  result 
there  emerge  needed  adjustments  which  concern  all  citizens. 
Unemployment,  industrial  instability,  agricultural  distress, 
exploitation  of  labor  and  of  the  consumer,  danger  to  Ameri- 
can industries  arising  from  the  importation  of  low-priced 
foreign  goods,  interference  with  free  competition  because  of 
monopoly,  the  hazards  of  crime  and  disease — these  are  prob- 
lems of  vital  concern  to  government,  problems  which  the 
machine  age  has  brought  to  the  fore. 

Sometimes  the  inventional  origin  leading  to  a  political 
change  is  readily  identified.  The  autobus  and  better  roads 
bring  in  the  consolidated  school  and  district;  the  automobile 
results  in  national  road  financing  and  in  the  need  for  wider 
police  regulation.  The  super-power  line  and  the  national 
holding  company  bring  federal  regulation  of  electric  power; 
the  means  of  shipping  freight  across  wide  distances  intro- 
duces the  necessity  for  national  regulation  of  interstate  com- 
merce. More  often  than  from  single  inventions,  however, 
and  indeed  always  in  part,  social  change  comes  directly  and 
indirectly  because  of  a  whole  mass  of  inventions  and  inno- 
vations. 

Closer  National  Ties.  Of  particular  note  in  the  light  of 
technological  developments  is  the  trend  toward  consolida- 
tion and  centralization  in  government.  Almost  all  of  the 
many  inventions  in  transport  and  communication  tend  to 
enlarge  the  areas  of  government  administration.    They  do 
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so  by  means  of  a  string  of  causal  relationships.  Inventions 
which  make  it  possible  for  goods  to  be  moved  more  cheaply 
and  more  quickly,  for  people  to  travel  faster  and  more  com- 
fortably, or  for  ideas  to  be  transmitted  with  rapidity  serve, 
first  of  all,  to  enlarge  the  scope  of  industry.  Business,  then, 
transcends  the  powers  of  local  regulation  and  taxation  and 
becomes  more  and  more  subject  to  larger  areas  of  governance. 
Better  transportation  and  communication  at  the  same  time 
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enable  governmental  areas  to  enlarge.  It  is  a  two-way  cycle. 
Public  finance  expands  to  match  the  large-scale  nature  of 
economic  development;  conversely,  areas  of  government 
spread  to  meet  the  new  requirements  put  upon  them. 

By  means  of  railroads,  automobiles,  the  telephone,  and 
presently  steep-flight  aircraft,  closer  contact  is  being  insti- 
tuted between  town  and  county  seat.  Closer  contact  is  also 
being  instituted  between  the  many  sections  of  a  metropoli- 
tan area,  often  located  in  different  states.  Through  aviation, 
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radio,  and  eventually  television,  Washington  itself  becomes 
but  a  short  distance  from  any  part  of  the  country.  Ties 
between  local  areas,  state  capitals,  and  the  federal  govern- 
ment grow  more  closely  knit  as  increased  speed  of  communi- 
cation facilities  is  accompanied  by  decreased  cost.  Time  and 
space  relationships  are  altered  profoundly.  Quite  as  a  matter 
of  course,  officials  confer  with  each  other  and  with  members 
of  their  staffs  or  with  outside  experts  at  long-distance  range. 
Elected  officers  become  better  known  to  wider  constituencies ; 
voters  tend  to  be  somewhat  informed  on  and  interested  in 
broader  issues.  Mere  recollection  of  the  last  few  presidential 
elections  reveals  how  profoundly  one  single  invention,  the 
radio,  has  altered  the  nature  of  political  campaigns. 

One  quiet  force  making  for  more  widespread  areas  of  con- 
trol is  the  need  of  a  broader  source  of  taxation.  So  long  as 
a  large  proportion  of  the  country's  wealth  was  lodged  in 
real  estate,  especially  in  agricultural  land,  the  locally  admin- 
istrated property  tax  sufficed  for  most  purposes.  But  new 
inventions  in  agriculture  and  in  industry  have  been  instru- 
mental in  reducing  the  farm  population  to  a  quarter  of  the 
whole;  improvements  in  communication  and  transport  have 
led  to  accumulation  of  much  of  the  nation's  wealth  by  great 
national  corporations.  Ownership  of  these  corporations  is 
scattered  among  people  who  live  mostly  in  metropolitan 
centers,  far  from  their  industrial  properties,  and  who  can  be 
taxed  most  effectively  through  a  national  income  tax.  Hence 
the  growing  inability  of  small,  local  governments  to  bear  such 
burdens  as  education  and  relief.  Hence  the  necessity  for 
support  and  administration  of  such  services  on  the  part  of 
state  and  national  capitals. 

International  Points  of  Contact  Increased.  Just  as  technical 
innovations  tend  to  involve  the  different  regions  of  the 
country  more  and  more  with  one  another,  so  the  same  in- 
ventions— especially  those  for  transoceanic  freight,  passenger, 
and  idea  traffic — tend  strongly  to  build  up  international  in- 
terdependence and  cooperation.  Such  matters  as  interna- 
tional postal  and  telegraph  services,  the  repartition  of  radio 
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wave  lengths,  the  establishment  of  marine  signal  codes  and 
scientific  terminologies,  and  calendar  reform  call  for  inter- 
national solution.  The  way  in  which  they  are  handled  leads 
to  international  agreement  and  to  common  action  involving 
every  important  nation.  This  means  that  a  country  follows 
not  simply  its  own  will,  but  that  of  the  consensus  of  nations; 
whence  national  sovereignty  is,  in  some  small  degree,  super- 
seded by  international  organization. 

While  inventions  bring  increasing  international  contacts, 
they  also  bring  new  frictions.  There  is  no  guarantee  that 
constructive  rather  than  destructive  objectives  will  be  pur- 
sued. Radio  propaganda  and  the  fear  of  airplane  raids,  as 
examples,  are  doing  much  to  stir  up  antagonisms  of  the 
deepest  sort  between  many  countries  of  the  world.  The 
notion  of  national  self-sufficiency  rests  in  good  part  upon 
the  concept  that  materials  be  created  synthetically  rather 
than  that  they  be  imported  from  abroad.  Beyond  all  this 
lies  the  tremendous  effort  being  made  to  employ  inventive 
genius  and  masses  of  labor  for  building  the  latest  instruments 
of  war  and  destruction.  In  this  case,  as  in  others,  technology 
can  only  take  the  direction  which  men  themselves  decide  to 
follow. 

The  Role  of  the  States 

State  Lines  Unrelated  to  Present  Needs.  Political  boundaries 
in  the  United  States  grew  up  with  little  regard  for  either  the 
engineering  or  the  administrative  needs  of  the  country.  In 
staking  out  the  virgin  land  of  a  new  continent,  no  regular 
procedure  was  employed.  The  parallels  of  latitude  and  the 
meridians  of  longitude  were  conveniently  followed  in  many 
instances.  In  others,  rivers,  lakes,  and  mountains  served  as 
demarcation  points.  "Where  inhabitants  were  few  and  far 
between,  the  carving  was  done  with  a  bold  hand,  in  great 
pieces ;  where  dense  settlements  were  common,  more  delicacy 
was  employed  and  finer  cuts  were  made."  1   The  results  re- 

1  Beard,  William,  Government  and  Technology,  The  Macmillan  Company, 
New  York,  1934,  p.  25. 
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semble  an  almost  unbelievable  crazy  quilt  of  governmental 
areas  often  quite  unrelated  to  contemporary  needs.  The 
Oklahoma-Kansas  boundary  which  follows  the  37th  parallel, 
as  an  instance,  cuts  straight  across  the  famous  oil  fields  of 
that  region.  Coal,  steel,  textile,  wheat,  cotton  regions  have 
grown  up  with  little  regard  for  state  lines. 

In  more  crowded  sections  a  veritable  hodge-podge  of  po- 
litical units  has  accumulated  from  the  past.     Within  one 
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metropolitan  region  of  Illinois  there  are  over  1600  govern- 
ments which  divide  the  responsibility  for  public  affairs,  all 
within  a  fifty-mile  radius:  204  cities  and  villages,  15  counties, 
165  townships,  987  school  districts,  53  park  districts,  4 
forest  preserve  districts,  11  sanitary  districts,  190  drainage 
districts,  4  mosquito  abatement  districts,  and  1  health  dis- 
trict.2 Nowhere  can  be  discovered  more  strikingly  anoma- 
lous results  of  small-scale  political  mentality  in  a  large-scale 
world. 

The  Illinois  situation  is  extreme.  There  are,  nevertheless, 
other  states  wherein  the  development  of  governmental  areas 
has  been  haphazard  and  planless.    The  main  results  of  this 

2  Merriam,  C.  E.,  Parratt,  S.  D.,  and  Lepawsky,  A.  The  Government  of  the 
Metropolitan  Region  of  Chicago,  The  University  of  Chicago  Press,  Chicago,  1933, 
p.  8. 
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conglomeration  are  obvious.  Duplication  and  inefficiency 
follow  inevitably.  Equally  serious  are  the  obstacles  which 
older  arrangements  form  against  the  recasting  of  govern- 
mental institutions. 

Technology  has  little  regard  for  boundaries,  even  where 
historically  such  boundaries  may  have  had  ample  justifica- 
tion. The  disappearance  of  the  horse  and  buggy  has  ren- 
dered the  county  seat  more  or  less  obsolete.  Railroads, 
highways,  electric  utilities,  the  telegraph  and  the  telephone 
serve  to  obliterate  state  lines.  Treatment  of  sewage,  drain- 
age, soil  erosion,  and  flood  disaster  is  not  as  a  rule  isolated 
within  the  confines  of  one  community.  Engineering  projects 
as  well  as  schemes  for  social  amelioration  are  apt  to  transect 
many  governmental  jurisdictions. 

The  States  under  Fire.  Considerations  such  as  these  are 
basic  to  sharp  criticism  which  lately  has  been  directed  at 
state  government.  The  increasing  importance  of  government 
itself  has  especially  served  to  raise  questions  concerning  the 
role  of  states  in  the  federal  structure.  Professor  W.  Y.  El- 
liott of  Harvard  University,  for  instance,  has  insisted  that 
"the  states  as  at  present  geographically  constituted  have 
lost  all  reality  as  economic  units,"  that  they  are  simply  in- 
capable of  handling  large  adjustments  now  essential  to  the 
nation.  In  their  stead,  Professor  Elliott  would  substitute 
regional  commonwealths.  These,  in  his  opinion,  would  not 
only  relieve  an  overworked  bureaucracy  in  Washington,  but 
would  also  help  to  reconstruct  and  vitalize  government  at  all 
levels.3 

Further  criticism  has  come  from  many  directions.  Indict- 
ment has  been  expressed  in  no  uncertain  terms.  States  in 
maintaining  a  strangle  hold  upon  cities  have  precluded  the 
possibility  of  effective  metropolitan  government.  They  have 
failed  to  adopt  uniform  legislation  and  have  permitted  trade 
barriers  to  grow  up  obstructing  normal  commerce.  They 
have  been  reluctant  to  carry  their  responsibility  as  partners 

3  Elliott,  W.  Y.,  The  Need  for  Constitutional  Reform,  McGraw-Hill  Book 
Company,  New  York,  1935,  Chap.  IX. 
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in  the  federal  system.  In  short,  "  they  have  failed  to  adjust 
themselves,  structurally  and  functionally,  to  the  increased 
responsibilities  imposed  upon  them,  and  upon  all  government, 
by  the  developments  of  modern  civilization."  4 

State  versus  Federal  Action.  Drastic  indictment  of  this 
sort  may  appear  harsh  at  the  present  time.  Yet  in  1929  and 
subsequent  years,  when  there  was  urgent  necessity  for  im- 
mediate government  action,  the  states  could  and  did  do  little 
or  nothing.  Confronted  by  a  national  crisis  they  were  help- 
less.  Weighed  in  the  balance  they  were  found  wanting. 

Ironical,  too,  was  the  situation  wherein  constructive  legis- 
lation passed  by  the  national  government  was  subsequently 
struck  down  by  the  Supreme  Court  as  interference  with 
states  rights.  The  position  of  the  court  on  such  cases  as  the 
NRA  and  the  AAA  appeared  to  portend  a  frustration  of 
national  policy.  If  the  states  would  not  act  and  the  federal 
government  could  not  act,  what  was  the  outcome  to  be? 

Sounder  Relations:  Emerging  Federal- State  Arrangements. 
Many  lessons  have  been  learned  since  the  years  which  wit- 
nessed a  New  Deal  Administration  and  the  Supreme  Court 
locked  in  what  seemed  at  the  time  to  be  mortal  combat. 
The  court,  it  will  be  remembered,  changed  subsequently  in 
attitude  as  well  as  in  composition.  But  more  significant  was 
the  emergence  beginning  in  1935-1936  of  legislation  estab- 
lishing a  new  and  sounder  basis  for  federal-state  relationships. 

Techniques  of  federal-state  collaboration  were  carefully 
formulated.  Intergovernmental  cooperation  was  called  for 
to  a  degree  never  previously  attained.  Results  were  effective. 
State  laws  were  passed  to  implement  national  legislation. 
An  awakening  of  the  states  to  their  public  responsibilities 
was  likewise  achieved. 

Today  states  are  being  judged  less  frequently  by  the  legal 
powers  which  they  may  possess  than  by  actual  performance — 
services  which  they  render  to  the  public.  Major  develop- 
ments in  state  legislation  and  administration  bear  this  out. 

4  Graves,  W.  Brooke,  "The  Future  of  the  American  States,"  Political  Science 
Review,  February  1936. 
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They  tend  toward  intergovernmental  action  directed  toward: 

(1)  Socio-economic  legislation,  including  not  only  social 
security  laws  but  also  relief,  pension  plans,  new  labor  pro- 
visions, health,  housing,  and  planning  measures  generally; 

(2)  interstate  cooperation.5 

Socio-Economic  Legislation 

Federal  Aid  to  States.  Much  of  the  stimulus  to  new  adjust- 
ment has  come  from  federal  aid  to  states.  While  federal 
grants-in-aid  are  not  novel,  their  sharp  expansion  has  been 
such  as  to  merit  special  attention.  In  1915  grants  amounted 
to  only  6  million  dollars;  by  1930  they  had  risen  above  135 
millions,  a  large  proportion  of  which  went  into  matched 
funds  for  the  building  of  highways.  By  1932,  federal  grants- 
in-aid  to  the  states  approximated  234  millions,  emergency 
expenditures  figuring  prominently  in  this  total.  A  peak  was 
reached  in  1935  when,  with  the  Federal  Emergency  Relief 
Act  in  full  swing,  payment  to  states  attained  the  unprece- 
dented mark  of  over  two  billion  dollars. 

With  the  national  government's  decision  "to  get  out  of 
the  business  of  relief"  after  1935,  there  emerged  more  per- 
manent provisions  for  grants  to  states.  These  grants  for  1938 
totaled  over  622  millions,  between  four  and  five  times  the 
1930  outlay,  and  it  is  safe  to  say  that  they  will  continue  to 
exceed  the  half -billion  mark  in  years  to  come.6  The  signifi- 
cance of  federal  grants  to  states  lies  not  only  in  their  magni- 
tude, however;  it  also  rests  with  the  fact  that  through  their 
extension  a  new  set  of  conditions  has  been  created.  Services 
in  which  cooperation  between  federal  and  state  agencies  is 
paramount  have  been  developed  intensively.  Table  24 
shows  the  direction  that  these  funds  have  taken. 

Subsidies  to  the  states  are  not  by  any  means  new  in  Amer- 
ican politics.  Provisions  for  land-grant  colleges,  forestry, 
agriculture,  highways,  the  military,  and  even  health  and  vo- 

5  "Trends  in  State  Legislation  and  Administration,  1937-38,"  The  Book  of 
the  States,  The  Council  of  State  Governments,  Chicago,  1939,  p.  64. 

6  Key,  V.  O.,  Jr.,  "Federal  Grants-in-Aid  to  States,"  The  Book  of  the  States, 
op.  cit.,  p.  93. 
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Table  24. — Federal  Aid  to  States,  1938  * 


Type  of  Grant 

Amount 

Old  Age  Assistance 

$185,724,988 

Aid  to  Dependent  Children 

25,145,437 

Aid  to  Blind 

5,203,310 

Unemployment  Compensation  Administration 

42,201,593 

Maternal  and  Child-Health  Services 

3,705,520 

Child  Welfare  Services 

1,353,322 

Services  for  Crippled  Children 

2,714,968 

Homes  for  Disabled  Soldiers  and  Sailors 

649,884 

Agricultural  Experiment  Stations 

6,229,004 

Agricultural  Extension  Work 

17,251,954 

Forest  Funds 

2,779,932 

Highways 

218,637,062 

Land-grant  Colleges 

4,530,000 

Vocational  Education  and  Rehabilitation 

21,220,344 

Employment  Offices 

37,377,830 

State  Marine  Schools 

75,000 

Public  Health  Services 

8,911,624 

National  Guard 

38,789,797 

Total 

$622,501,569 

cational  rehabilitation  had  all  been  undertaken  prior  to  1929. 
However,  many  provisions — unemployment  compensation 
and  old-age  assistance  among  them — are  distinct  products  of 
the  thirties.  These  constitute  far-reaching  contributions  of 
government  in  contemporary  times. 

Social  Security  Provisions.  Social  Security  legislation, 
much  of  which  came  into  effect  in  1936,  has  figured  prom- 
inently in  emerging  intergovernmental  ties.  Such  legislation 
was  designed  in  the  main  to  serve  the  public  interest  by 
means  of  national  policy  working  through  the  states.  With 
one  exception,  old-age  insurance,  the  various  services  of  the 
social  security  program  are  administered  by  the  states.  The 
Social  Security  Act  is  in  the  nature  of  enabling  legislation. 
Its  main  objects  are  to  maintain  uniformity  among  the 
states  and  to  see  to  it  that  the  purposes  of  the  act  are  carried 
out  efficiently  and  effectively.    It  presents  a  framework  for 

*  Based  on  V.  O.  Key,  Jr.,  "Federal  Grants-in-Aid  to  States,"  op.  cit.y 
p.  95.  See  also  Dr.  Key's  "The  Administration  of  Federal  Grants  to  States," 
Public  Administration  Service,  Chicago,  1937,  p.  6. 
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nation-wide  participation.  It  makes  federal  funds  available 
to  those  states  desiring  to  participate.  But  in  each  case  the 
responsibility  for  initiating  and  administering  social  security 
programs  is  left  to  the  state.7 

In  the  main,  activities  carried  on  under  the  Social  Security 
Act  were  entirely  new.  But  even  where  the  expansion  of 
older  activities  was  involved,  there  existed  the  task  of  de- 
veloping cooperative  effort  between  federal  and  state  gov- 
ernments on  a  scale  hitherto  unknown  in  this  country.  The 
magnitude  of  the  task  of  setting  up  administrative  machinery 
varied  with  different  phases  of  the  program.  In  such  matters 
as  vocational  rehabilitation,  extension  of  public  health  serv- 
ices, maternal  and  child  health  work,  some  state  and  local 
machinery  upon  which  to  build  already  existed.  In  the  case 
of  old-age  assistance,  administration  "had  to  be  carried  on 
without  any  prior  experience  in  almost  one-half  the  states, 
and  many  of  those  states  that  had  old-age  assistance  laws 
in  1935  had  only  the  most  rudimentary  sort  of  administrative 
organization." 

One  of  the  most  difficult  tasks  was  encountered  in  setting 
up  unemployment  compensation  plans.  Outside  of  unem- 
ployment insurance  provisions  in  Wisconsin,  this  field  had 
been  virtually  untouched  until  the  advent  of  the  Social 
Security  Act.  Devices  used  to  induce  the  states  to  join  in  a 
national  program  in  this  case  were  extremely  effective.  The 
law  provides  that  a  3  per  cent  federal  excise  tax  be  levied 
upon  payrolls  throughout  the  country.  In  states  setting 
up  satisfactory  programs  of  their  own,  90  per  cent  of  this 
federal  tax  may  be  offset  by  contributions  to  state  unemploy- 
ment compensation  funds.  The  incentive  for  states  to  join 
is  thus  very  strong,  for  not  to  join  means  the  payment  of  a 
tax  to  the  federal  authority  without  deriving  benefits.  In 
addition,  the  Social  Security  Board,  now  the  Federal  Secu- 
rity Administration,  pays  the  entire  costs  of  administration 

7  Bane,  Frank,  "The  Social  Security  Board  and  State  Organizations," 
Annals  of  the  American  Academy  of  Political  and  Social  Science,  March  1939, 
pp.  137  ff. 
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in  states  establishing  systems  in  conformity  with  the  general 
provisions  laid  down  by  the  Board. 

What  Price  Subsidy?  What  do  states  relinquish  in  order 
to  share  various  grants-in-aid  provided  under  the  Social 
Security  Act?  Obtainment  of  some  grants  requires  large 
and  matched  expenditures  on  the  part  of  the  state;  that  of 
others  calls  for  little  or  no  outlay.  Outside  of  finance,  provi- 
sions which  must  be  met  differ  under  various  sections  of  the 
act.  State  programs  of  unemployment  compensation,  for 
example,  are  quite  different  from  those  of  public  assistance. 
Certain  standards  named  in  the  act  must,  nevertheless,  be 
met  in  every  instance.  These  call  for  a  uniform  basic  mini- 
mum of  legislation  and  of  administration.  Federal  author- 
ities act  mainly  in  an  advisory  and  guiding  capacity.  They 
review  plans,  budgets,  procedures,  and  personnel  policies. 
Their  regional  officers  and  field  representatives  are  in  con- 
stant touch  with  state  agencies.  But  major  responsibility 
for  doing  the  job  well  rests  with  the  individual  state. 

It  is  too  early  to  visualize,  let  alone  to  assess,  the  meaning 
of  this  growing  governmental  interpenetration.  It  would  be 
a  mistake,  however,  to  regard  these  latest  developments  as 
largely  the  result  of  arbitrary  action  on  the  part  of  national 
authority.  Organized  groups  which  bring  pressure  to  bear 
upon  national  government  are  equally  active  in  the  states. 
State  legislation,  moreover,  is  necessary  to  implement  na- 
tional action  through  grants-in-aid.  It  is  not  a  case  of  meek 
acquiescence  on  the  part  of  states,  but  rather  of  response  by 
state  and  federal  agencies  to  similar  economic  pressures  and 
political  demands. 

Underlying  this  awakening  responsibility  is  the  realization 
that  personal  insecurity  is  characteristic  of  the  modern 
industrial  order.  Business  depression  has  served  to  accentu- 
ate forces  likely  to  be  of  long-run  rather  than  mere  short-run 
duration.  In  1940,  conservative  estimates  of  unemployment 
stood  in  the  neighborhood  of  10  million.  In  addition,  the 
older  age  group  of  the  population  is  rapidly  assuming  large 
proportions.    At  the  moment  there  are  8  million  Americans 
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65  years  of  age  and  over;  in  1980  there  will  be  22  million.8 
It  is  somewhat  disquieting  to  find  that  persons  over  50  years 
of  age  are  fast  becoming  a  major  proportion  of  the  voting 
populace.  The  old-age  movement  already  shows  signs  of 
strength  both  nationally  and  locally.  Thus  both  the  un- 
employed and  the  aged  constitute  a  vivid  reminder  of  the 
task  which  is  faced  by  government. 

Aiding  Smaller  Governments.  There  is  a  tendency  for 
political  power  to  be  lodged  with  those  agencies  so  situated 
as  to  deal  with  social  issues.  Just  as  the  federal  government 
has  subsidized  state  action,  so  have  states  undertaken  to 
share  responsibilities  with  smaller  units.  State  grants  to 
local  governments  for  1938,  according  to  United  States 
Treasury  estimates,  came  to  1.4  billion  dollars.  They  were, 
in  fact,  two  and  one-third  times  as  large  as  were  federal 
grants  to  states.  The  increasing  importance  of  outlay  to 
local  governments  can  be  seen  from  biennial  budget  figures 
for  the  state  of  Illinois. 

Table  25. — Biennial  Appropriations,  1929  to  1939,  and  Recommen- 
dations for  1939-1941,  State  of  Illinois  * 


Total  Appropriations 

Appropriations  to 
State  Agencies 

Major  Grants  to 
Local  Governments 

Year 

Amount 

P.C. 

Amount 

P.C. 

Amount 

P.C. 

1929-31 
1931-33 
1933-35 
1935-37 
1937-39 
1939-41 
(Rec.) 

$123,022,860 
143,032,757 
157,474,173 
226,455,681 
243,171,840 
244,455,531 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

$100,145,579 

98,204,115 

77,003,522 

102,189,020 

105,978,237 

109,891,988 

81.40 
68.66 
48.90 
45.13 
43.58 
44.95 

$  22,877,281 

44,828,542 

80,470,651 

124,266,661 

137,193,603 

134,563,543 

18.60 
31.34 
51.10 
54.87 
56.42 
55.05 

Grants  to  local  governments  account  for  practically  the 
entire  increase  in  budget  expenditures  during  the  last  decade 
in  Illinois.     Whereas  appropriations  to  all  state  agencies 

8  Clague,  Ewan,  and  Geddes,  Anne  E.,  "Why  We  Need  a  Social  Security 
Program,"  Annals  of  the  American  Academy  of  Political  and  Social  Science, 
March  1934,  p.  20. 

*  Analysis  of  Appropriations  1929  to  1939  and  Summary  of  the  State  Budget 
for  the  Biennium  1939  to  19U1.  Department  of  Finance,  State  of  Illinois,  pp.  4-5. 
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increased  only  9.7  per  cent,  those  for  grants  to  local  gov- 
ernments increased  588.2  per  cent. 

Of  what  do  these  grants  to  local  governments  consist? 
What  accounts  for  their  striking  increase  during  the  period 
of  a  decade?  The  following  figures  speak  for  themselves. 
Just  as  relief,  welfare,  and  social  security  have  brought  the 
federal  government  to  the  aid  of  the  states,  so  have  similar 
problems  unmet  by  local  government  invoked  state  assist- 
ance. 


Table  26. — Major  Grants  to  Local  Governments,  State  of  Illinois, 
1929-1931,  and  as  Recommended  for  1939-1941  * 


Type  of  Grant 

1929-1931 

1939-1941   (Rec.) 

Emergency  Relief 
Old  Age  Assistance 
Aid  to  Schools 
Blind  Pensions 
Mothers'  Pensions 

None 
None 
$20,777,281 
1,600,000 
500,000 

$  72,000,000 

27,763,243 

31,300,300 

2,500,000 

1,000,000 

Total 

$22,877,281 

$134,563,543 

Recent  Advances  by  the  States.  With  increased  financial 
responsibility  have  come  notable  advances  in  both  social 
legislation  and  administration.  Welfare  administration  has 
undergone  vast  changes  in  many  states.  The  year  1937 
alone  witnessed  reorganization  of  welfare  departments  in 
New  York,  California,  Texas,  and  Utah.  It  also  witnessed 
the  creation  of  welfare  or  public  assistance  departments  for 
the  first  time  in  eighteen  other  states. 

Labor  legislation  covering  shorter  hours,  higher  wages,  and 
better  working  conditions  has  been  a  feature  of  the  last  few 
years.  A  number  of  states  passed  "little  Wagner  Acts"  for 
the  regulation  of  capital-labor  relations.  Minimum  wages 
and  maximum  hour  provisions  for  women  as  well  as  restric- 
tions upon  child  labor  were  the  subjects  of  increasing  legisla- 
tive effort.  In  1937  twenty  states  in  all  possessed  housing 
authority  legislation.     By  1938  this  number  had  risen  to 

*  Ibid.,  pp.  9  and  20. 
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thirty-three.  According  to  the  National  Association  of 
Housing  Officials,  "the  U.  S.  Housing  Act  of  1937  and  the 
additions  and  changes  in  state  legislation  have  led  to  an 
acceleration  in  the  creation  of  local  housing  authorities  from 
less  than  50  in  1937  to  more  than  225  at  the  close  of  1938."  9 
Other  notable  achievements  are  to  be  recorded  in  health 
legislation  and  crime  control.  More  important,  perhaps,  are 
increasing  resort  to  uniform  legislation  and  extension  of  the 
merit  system.  Civil  service  in  the  brief  period  since  1937 
has  made  forward  strides  unmatched  by  any  similar  period 
in  the  history  of  the  states. 

Interstate  Cooperation 

The  Interstate  Compact.  Increased  responsibility  is  but  one 
characteristic  of  recent  developments  in  state  government. 
Close  cooperation  between  the  states  has  likewise  grown  in 
marked  degree.  In  recent  years  a  number  of  methods  have 
been  devised  for  dealing  with  problems  which  affect  areas 
beyond  the  bounds  of  any  single  state.  One  of  the  most 
promising  of  these  is  the  interstate  compact.  As  the  name 
implies,  the  interstate  compact  is  an  arrangement,  subject 
to  the  approval  of  Congress,  whereby  two  or  more  states 
agree  to  handle  certain  mutual  problems  on  a  joint  or  co- 
operative basis.  In  other  words,  governmental  action  is 
made  to  coincide  with  the  area  affected  by  a  given  social  or 
economic  situation. 

The  New  York  Port  Authority.  One  of  the  outstanding 
achievements  along  this  line  is  the  compact  between  New 
York  and  New  Jersey,  approved  by  Congress  in  1921,  which 
sets  up  the  New  York  Port  Authority.  The  authority  con- 
sists of  twelve  commissioners,  originally  six,  half  appointed 
by  the  governor  of  each  state.  Prior  to  its  enactment,  little 
planning  or  coordination  of  port  facilities  was  possible  be- 
cause of  the  different  jurisdictions  involved.  Intense  rivalry 
existed  between  competing  cities  and  states.  The  whole 
transport  and  communication  situation  was  chaotic. 

9  The  Book  of  the  States,  op.  cit.,  p.  67. 
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According  to  terms  of  this  compact,  the  Port  of  New  York 
District  is  laid  out  as  the  domain  of  the  Port  Authority's 
jurisdiction.  The  district  not  only  covers  almost  1500  square 
miles  but  also  embraces  185  municipalities  within  the  states 
of  New  York  and  New  Jersey.  The  Port  Authority  is  vested 
"with  full  power  and  authority  to  purchase,  construct,  lease 
and  to  operate  any  terminal  or  transportation  facility  within 
said  district;  and  to  make  charges  for  the  use  thereof;  and 
for  any  such  purposes  to  own,  hold,  lease  and/or  operate 
real  or  personal  property,  to  borrow  money  and  secure  the 
same  by  bonds  or  by  mortgages  upon  any  property  held  or 
to  be  held  by  it."  10 

The  Port  Authority  has  already  made  a  real  contribution 
to  the  building  up  of  New  York  Harbor.  Such  famous  en- 
gineering ventures  as  the  George  Washington  Bridge,  the 
Holland  Tunnel,  Midtown  Hudson  Tunnels,  the  Bayonne 
and  Arthur  Hall  bridges  are  already  completed  or  under 
construction.  The  erection  of  new  terminals  has  also  been 
undertaken,  although  the  comprehensive  transportation  plan 
which  was  envisaged  originally  has  not  yet  been  carried  out. 
This  failure  cannot  be  charged  to  lack  of  effort  on  the  part 
of  the  Port  Authority.  The  authority  possesses  no  power 
over  interstate  carriers,  for  interstate  carriers  can  only  be 
dealt  with  through  federal  authority  and  so  present  the 
main  obstacles  to  necessary  planning  and  consolidation.11 
Nevertheless,  the  experience  of  the  New  York  Port  Authority 
has  shown  that  interstate  compacts  can  be  used  to  promote 
successful  operation  of  interstate  utilities  in  metropolitan 
areas  transecting  state  boundaries. 

Ohio  River  Sanitation  Compact.  The  compact  technique  is 
but  a  part  of  larger  efforts  now  being  made  to  deal  with 
interstate  and  regional  problems.  The  Ohio  River  Sanitation 
Compact,  still  in  the  making,  offers  a  striking  example  of  the 

10  Port  Authority  Compact,  Part  VI.  Also  see  Dimock,  M.  E.,  and  Benson, 
G.  C.  S.,  "Can  Interstate  Compacts  Succeed?"  Public  Policy  Pamphlet  No. 
22,  University  of  Chicago  Press,  Chicago,  1937. 

11  Regional  Factors  in  National  Planning  and  Development,  National  Resources 
Committee,  U.  S.  Government  Printing  Office,  Washington,  D.  C,  1935,  p.  41. 
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wider  patterns  of  governmental  activity  which  are  evolving.12 
The  Ohio  River  situation  is  a  typical  one.  According  to 
Governor  Townsend  of  Indiana,  "It  has  been  estimated  by 
competent  sanitary  engineers  that  the  raw  sewage  deposited 
in  the  Ohio  River  by  the  City  of  Cincinnati  alone  is  equiva- 
lent to  dropping  into  the  river  one  dead  horse  every  two 
minutes."  For  many  years  millions  of  gallons  of  sewage  and 
industrial  waste  have  been  discharged  daily  into  the  Ohio 
River.  Recent  growth  of  large  cities  and  industrial  plants 
all  along  the  river  has  steadily  increased  pollution  of  the 
stream.  In  the  meantime,  dependence  upon  the  river  for 
public  water  supplies  has  expanded.  Health  authorities  in 
various  states  of  the  Ohio  River  Valley  have  become  more 
and  more  concerned  with  this  menace  to  public  welfare. 

Some  conception  of  the  health  hazards  involved  may  be 
gathered  from  figures  presented  by  Governor  Townsend. 
There  is  discharged  daily  into  the  Ohio  River  the  untreated 
sewage  of  5,800,000  individuals,  and  the  treated  sewage  of 
2,400,000  additional  persons.  At  the  same  time,  6,200,000 
people  are  dependent  upon  the  Ohio  and  its  tributaries  for 
drinking  water.  Of  these,  1,500,000  derive  their  supplies 
direct  from  the  river  itself.  This  arrangement  continues 
despite  the  fact  that  experts  consider  the  water  dangerous 
for  weeks  at  a  time  during  each  year.  True,  the  water  is 
treated  by  ultra-modern  methods  of  filtration  and  chlorina- 
tion;  yet  so  great  is  the  concentration  of  bacteria  that  the 
water  remains  unsafe. 

It  was  during  the  severe  droughts  which  occurred  between 
1930  and  1934  that  this  pollution  became  an  open  menace. 
In  1930  epidemics  of  gastroenteritis  raged  in  municipalities 
situated  along  the  river.  According  to  investigators  of  the 
United  States  Public  Health  Service,  this  was  caused  largely 
by  contaminated  water  supplies.  Danger  to  health  was 
further  demonstrated  during  the  flood  periods  of  1935,  1936, 

12  "Trade  Barriers  among  the  States,"  Proceedings  of  the  National  Confer- 
ence on  Interstate  Barriers,  held  April  5,  6,  7,  1939,  published  by  the  Council 
of  State  Governments,  1939,  pp.  83  ff. 
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and  1937.  Central  waterworks  were  inundated  with  highly 
polluted  river  fluids.  Downstream  intakes  were  incapable  of 
handling  effectively  the  high  bacterial  loadings  of  water 
suddenly  released  by  dams. 

Recognizing  this  threat  to  public  health  and  answering 
popular  demand,  the  Congress  of  the  United  States  ap- 
proved a  resolution  in  1936  which  authorized  the  states  of 
the  Ohio  River  Basin  to  enter  into  a  compact  for  the  control 
and  abatement  of  stream  pollution.  Subsequently,  repre- 
sentatives of  the  various  states  met  at  Cincinnati  and  ap- 
pointed a  subcommittee  to  draw  up  tentative  arrangements. 
This  subcommittee  was  composed  of  state  sanitary  engi- 
neers and  of  United  States  Public  Health  Service  experts. 

The  compact  as  drawn  up  by  this  subcommittee  will  have 
been  before  the  legislatures  of  all  states  in  the  Ohio  Valley 
by  the  end  of  1940.  Up  to  November  1939,  five  states — 
Illinois,  Indiana,  New  York,  Ohio,  and  West  Virginia — had 
approved  the  compact;  Pennsylvania  had  encountered  diffi- 
culties, and  the  legislatures  of  Kentucky  and  Virginia  had 
not  as  yet  acted.13  In  the  meantime,  the  Interstate  Com- 
mission on  the  Ohio  Basin  stands  ready  to  serve  as  a  single 
unit  to  coordinate  the  efforts  of  the  various  states  and  to 
consult  with  federal  authorities  in  bringing  to  fruition  this 
much-needed  cooperative  venture  of  the  Ohio  Valley  Basin. 
It  also  stands  ready  to  guide  similar  undertakings  in  flood 
control,  land  use,  and  planning. 

Late  Developments  in  Interstate  Compacts.  In  the  five- 
year  period,  1934-1938,  some  twenty  new  interstate  com- 
pacts received  the  consent  of  Congress.  These  cover  a  wide 
variety  of  problems  pressing  upon  the  state:  crime  control, 
oil  conservation,  tobacco  regulation,  preservation  of  water, 
flood  control,  pollution  abatement.  In  earlier  days  compacts 
were  used  mainly  in  the  settlement  of  disputes  over  bound- 
aries and  the  allocation  of  river  waters.  Whether  the  newer 
directions  which  compacts  are  taking  may  make  them  "the 

13  "Ohio  River  Sanitation  Compact,"  State  Government,  November  1939, 
p.  202. 
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alternative  to  impotent  devitalized  states,  on  the  one  hand, 
and  an  overburdened  national  government,  on  the  other," 
as  was  maintained  by  some  advocates  several  years  ago,  is 
still  open  to  real  question. 

Wider  State  Cooperation.  "The  fact  is  now  becoming  clear 
to  hundreds  of  students  of  government  and  to  hundreds  of 
legislators  and  state  officials  that  a  vast  number  of  efforts 
in  the  direction  of  interstate  cooperation  which  are  being 
carried  forward  in  a  desultory  way  are  interrelated  parts  of 
a  single  project:  Interstate  cooperation." 

These  words,  expressed  recently  by  Henry  W.  Toll,  the 
founder  and  first  director  of  the  Council  of  State  Govern- 
ments, not  only  present  a  challenge  but  also  point  a  direc- 
tion. The  Council  of  State  Governments  was  formed  in  1935, 
and  by  1940  its  membership  comprised  all  of  the  states  with 
few  exceptions.  The  Council's  General  Assembly  meets  every 
two  years  to  review  the  work  of  its  nation-wide  commissions. 
In  the  interval  the  council  acts  as  a  constant  clearing  house 
for  interstate  activities.  With  it  are  affiliated  the  Amer- 
ican Legislators'  Association,  the  National  Association  of 
Attorney-Generals,  the  National  Association  of  Secretaries 
of  State,  and  the  Governors'  Conference.  Largely  through 
the  council's  efforts  there  have  been  set  up  since  1935 
permanent  commissions  on  interstate  cooperation  among 
42  states  of  the  union.  In  addition,  numerous  special  inter- 
state organizations  have  arisen  to  exchange  information 
and  to  deal  with  specialized  problems. 

It  is  difficult  to  clarify,  let  alone  to  estimate,  the  im- 
portance of  the  complicated  affiliations  and  efforts  under- 
taken by  states  during  the  last  five  years.  That  they  have 
demonstrated  an  awakening  there  can  be  no  question.  That 
they  portend  preparedness  to  cope  with  critical  times  ahead 
seems  fairly  evident.  But  present  measures  do  not  suffice. 
Trade  barriers  due  to  discrimination  between  states  have 
grown  rapidly  since  the  depression.14    State-municipal  rela- 

14  Melder,  F.  E.,  Trade  Barriers,  Research  Bulletin  Series,  The  Council  of 
State  Governments,  Chicago,  1939. 
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tionships  have  remained  taut.  While  the  national  situation 
has  been  clarified  somewhat,  contemporary  federal-state  ar- 
rangements raise  new  difficulties.  The  truth  is  that  in  eras 
of  great  turmoil  and  transition  the  quest  for  certainty  is 
invariably  disappointing  in  its  yield. 

The  Future  of  the  States.  Concerning  the  future  of  the 
states,  however,  one  thing  appears  certain:  No  mere  appeal 
to  the  traditional  dogma  of  states  rights  will  suffice  to  restore 
to  the  states  the  ancient  privileges  which  they  are  assumed 
to  have  possessed.  "  In  the  clinches  of  history,  contemporary 
as  well  as  past,"  as  T.  V.  Smith  so  neatly  puts  it,  "compe- 
tence counts  for  a  thousand-fold  more  than  complaint."  15 
If  in  the  evolution  of  the  American  system  the  states  have 
lost  power,  and  if  they  continue  to  do  so,  no  amount  of 
complaint  and  self-pity  can  obscure  the  fact  that  many 
forces  have  outgrown  the  governing  capacities  of  individual 
states.  If  the  states  are  to  remain  a  vital  part  in  the  chang- 
ing federal  system  they  must  do  so  not  by  a  profession  of 
faith  in  the  Founding  Fathers  but  by  a  new  efficiency  of 
performance. 
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CHAPTER  XIX 

THE  CHANGING  FEDERAL  SYSTEM:  NATIONAL 
GOVERNMENT 

Financial  Aspects 

The  Broad  Picture.  In  the  preceding  chapter,  the  growth 
of  intergovernmental  cooperation  is  stressed  as  one  of  the 
leading  features  of  recent  times.  Through  financial  aid, 
joint  undertakings,  mutual  planning,  the  exchange  of  ad- 
visory and  informational  services,  and  a  host  of  other  de- 
velopments, public  agencies  at  all  levels  are  being  more 
closely  interwoven  than  ever  before.  So  interconnected  are 
federal,  state,  and  local  governments  today  that  it  is  diffi- 
cult frequently  to  see  where  one  begins  and  another  leaves  off. 

It  is  no  longer  possible  to  conceive  of  political  power  as 
neatly  divided  in  accordance  with  the  provisions  of  a  written 
constitution.  Both  the  nation  and  the  constitution  have 
moved  far  since  the  early  days  of  the  Republic.  To  believe 
that  eighteenth-century  statesmen  could  plan  effectively 
for  the  twentieth  century  is  as  preposterous  as  to  assume 
that  adequate  blueprints  for  the  twenty-second  century  are 
now  being  created  in  the  halls  of  state. 

None  other  than  James  Madison  appeared  to  be  fully 
cognizant  of  such  facts  one  hundred  and  fifty  years  ago 
when  he  wrote: 

"If  .  .  .  the  people  should  in  the  future,  become  more  partial 
to  the  Federal  than  to  the  state  governments,  the  change  can 
only  result  from  such  manifest  and  irresistible  proofs  of  better 
administration,  as  will  overcome  all  their  antecedent  propensi- 
ties, and  in  that  case  the  people  ought  not  surely  to  be  precluded 
from  giving  most  of  their  confidence  where  they  may  discover 
it  most  due.  ..." 

Recent  Government  Expenditures.  Prophetic  as  Madison's 
insight  seems  to  have  been,  even  he  would  be  astonished 
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could  he  be  witness  to  contemporary  change.  Government 
has  rapidly  become  the  leading  venture  of  the  age.  The 
financial  transactions  in  which  it  engages,  the  monies  which 
it  spends  have  risen  to  gigantic  proportions  during  the  short 
space  of  a  quarter  century.  In  1915  the  total  expenditure  of 
all  government  organizations  in  the  United  States  was  less 
than  3.4  billion  dollars.  In  1929  the  total  expenditure  had 
reached  almost  11.5  billions,  while  by  1938  it  had  attained 
the  unprecedented  figure  of  just  under  17.5  billions.  Outlay 
per  person  in  the  United  States  for  these  same  years  was 
$33.84,  $94.37,  and  $134.42  respectively.  It  is  estimated 
that  in  1938  the  aggregate  expenditures  of  government 
were  equal  to  approximately  one-fourth  of  the  total  national 
income  for  the  year. 

Table   27. — Combined    Government    Expenditures    for    Selected 
Years,  1915-1938  * 

(Millions  of  Dollars) 


Spending  Agency 

1915 

1929 

1932 

1938 

Federal 
State 

Local  (urban  and  non- 
urban) 

719.2 
489.5 

2,170.9 

2,779.7 
1,954.2 

6,718.3 

4,534.0 
2,104.0 

5,490.0 

7,626.0 
4,223.0 

5,621.0 

Total   expenditures 

3,379.6 

11,452.2 

12,128.0 

17,470.0 

The  upward  thrust  of  financial  responsibility  is  evident 
from  the  above  table.  Expenditures  by  local  government, 
approximately  two-thirds  of  which  were  urban,  form  through- 
out the  period  a  large  proportion  of  the  total  outlay.  The 
importance  of  urban  areas  is  reflected  by  such  figures.  Yet, 
since  1929,  outlays  by  local  authorities  have  declined  sharply. 
With  respect  to  the  states,  there  has  been  a  swift  rise  in 

*  Exclusive  of  all  debt  retirement.  State  and  local  expenditures  for  1932  and 
1938  are  estimated.  Sources :  for  1915  and  1929,  Recent  Social  Trends  in  the  United 
States,  Report  of  the  President's  Committee  on  Social  Trends,  McGraw-Hill 
Book  Company,  New  York,  1933,  p.  1324;  for  1932  and  1938,  "Federal  and 
Estimated  State  and  Local  Revenues  and  Expenditures  for  General  Govern- 
ment, Fiscal  Year  1938,"  Extract  from  the  Bulletin  of  the  Treasury  Depart- 
ment, Washington,  D.  C,  August  1939. 
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expenditure  since  1932.  Most  impressive  by  all  odds,  how- 
ever, is  the  growth  in  expenditure  on  the  part  of  the  federal 
government.  Between  1932  and  1938,  the  annual  financial 
responsibilities  which  it  assumed  increased  by  over  3  billion 
dollars. 

It  is  of  course  an  old  axiom  of  politics  that  power  follows 
the  purse.  Expenditures,  nevertheless,  do  not  always  present 
a  clear  clue  to  alterations  which  occur  in  government.  Func- 
tions frequently  evolve  whose  importance  bears  little  rela- 
tionship to  large  monetary  outlays.  Events  of  an  emergency 
era  may  often  serve  to  obscure  rather  than  to  illuminate 
significant  long-run  developments  in  the  national  scene. 

Changing  Patterns  of  Government 

Expanding  Federal  Authority.  Spectacular  as  recent  finan- 
cial expansion  has  been,  sight  must  not  be  lost  of  the  con- 
stant methods  by  which  the  federal  government  has  enlarged 
its  power  to  meet  the  needs  of  an  age  of  technology.  The 
steady  extension  of  federal  authority  over  commerce  between 
the  states  was  given  early  impetus  with  the  creation  of  the 
Interstate  Commerce  Commission  in  1887.  As  facilities  of 
transportation  and  communication  evolved  and  spread,  there 
were  set  up  additional  agencies  with  expanded  spheres  of 
regulation  and  control.  Federal  instrumentalities  were  cre- 
ated to  deal  with  problems  obviously  nation-wide  in  scope. 

In  the  first  administration  of  Woodrow  Wilson,  Congress 
took  cognizance  of  new  economic  difficulties  by  providing 
for  such  agencies  as  the  Federal  Trade  Commission,  the 
Federal  Power  Commission,  and  the  Federal  Tariff  Com- 
mission. Others  followed.  Since  1932  there  have  been  added 
such  administrative  bodies  as  the  Securities  and  Exchange 
Commission,  the  Federal  Communications  Commission,  the 
Civil  Aeronautics  Authority,  the  National  Labor  Relations 
Board,  the  Federal  Security  Administration.  At  the  same  time 
older  federal  agencies  have  been  granted  new  and  increased 
powers.  In  the  last  few  years,  in  scores  of  different  ways, 
business,  industry,  agriculture,  the  producer  and  the  consumer 
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have  come  under  the  aegis  of  federal  bureaus  and  commis- 
sions. As  a  result,  a  profound  change  has  been  taking  place 
in  the  whole  American  pattern  of  government. 

"Economic"  Districts  under  the  Federal  Reserve  System, 
When  the  Federal  Reserve  System  was  created  over  twenty- 
five  years  ago,  twelve  districts  or  regions  were  set  up  as  the 
basis  for  operation.  These  districts  were  designated  only 
after  a  careful  study  had  been  made  of  various  boundary 
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From  "Regional  Factors  in  National  Planning,"  National  Resources  Committee 

possibilities.  Many  basic  considerations  were  given  weight 
in  the  scheme  which  was  eventually  adopted :  the  mercantile, 
industrial,  and  financial  connections  existing  in  the  districts; 
the  transportation  and  rapid  communication  facilities;  the 
area,  population,  economic  activities,  and  developmental 
prospects.  The  Federal  Reserve  System,  in  other  words, 
was  based  upon  twentieth-century  needs  and  not  upon 
eighteenth-century  concepts. 

Regional  Areas  Established  by  Other  Agencies.    A  compre- 
hensive survey  of  all  federal  agencies  represented  in  Wash- 
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ington,  completed  in  1935,  showed  that  over  70  agencies  of 
bureau  status  or  higher  had  recognized  the  necessity  of 
regionalizing  their  work.  Wide  differences,  naturally,  were 
to  be  found  in  the  number  of  regional  areas  devised  under 
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these  various  arrangements.  Several  bureaus  of  the  Depart- 
ment of  the  Interior  tended  to  employ  few  regions,  whereas 
the  Works  Progress  Administration,  at  the  other  extreme, 
utilized  307  districts  in  its  administrative  procedure.    Most 
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schemes,  however,  were  based  on  17  regions  or  less.  The 
important  fact  is  that  the  majority  of  these  governmental 
units  cut  right  across  state  lines.  States,  in  other  words, 
are  frequently  found  to  be  unsatisfactory  areas  for  the 
carrying  out  of  federal  functions. 1 

The  T.  V.  A.  One  of  the  most  impressive  agencies  de- 
signed to  deal  with  regional  problems,  one  which  merits 
fuller  treatment  here,  is  the  rather  unique  organization  set 
up  as  the  Tennessee  Valley  Authority.  The  T.  V.  A.  was 
created  by  act  of  Congress  and  approved  by  the  President 
in  1933  as  a  public  corporation.  It  was  described  as  "clothed 
with  the  powers  of  government,  but  possessed  of  the  flexibil- 
ity and  initiative  of  a  private  enterprise."  This  public  corpo- 
ration, headed  by  a  board  of  directors  composed  of  three 
members,  was  empowered  to  carry  on  wide  planning  and 
development  functions  for  the  whole  Tennessee  Valley  and 
for  the  surrounding  territory. 

The  engineering  aspect  of  this  watershed  area  centers 
around  the  development  of  the  waters  of  the  Tennessee 
Basin  for  navigation,  flood  control,  and  hydroelectric  power 
production.  But  in  addition  to  carrying  out  these  important 
tasks  the  T.  V.  A.  is  empowered  to  promote  agriculture  and 
industry  and  to  "foster  an  orderly  and  proper  physical, 
economic,  and  social  development  of  the  area."  What  was 
originally  envisaged,  in  other  words,  was  a  planned  and 
cooperative  development  of  vast  regional  resources  for  the 
benefit  of  the  region  and  the  country  as  a  whole. 

To  carry  out  these  purposes  the  T.  V.  A.  was  given  broad 
powers  and  freedom  of  action  seldom  encountered  in  older 
governmental  agencies.  Not  only  is  it  authorized  to  build 
dams,  power  plants,  and  transmission  lines,  but  it  is  also 
empowered  to  make  and  sell  fertilizer  and  to  generate  and 
sell  electricity.  It  may  conduct  business  with  private  con- 
cerns or  with  any  state,  county,  or  municipality.  It  may 
acquire  real  estate  and  other  property,  exercise  the  right  of 

1  Regional  Factors  in  National  Planning  and  Development,  National  Resources 
Committee,  U.  S.  Government  Printing  Office,  Washington,  D.  C,  1935,  p.  29. 
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eminent  domain,  even  set  up  research  laboratories  and  con- 
duct research  demonstrations.  In  implementing  this  vast 
program,  which  affects  every  vital  aspect  of  the  valley,  the 
T.  V.  A.  is  further  authorized  to  request  the  aid  and  advice 
of  any  federal  agency  and  to  cooperate  with  national,  state, 
and  local  governments. 

Two  million  people  live  in  the  immediacy  of  the  valley, 
and  there  are  over  four  million  in  the  surrounding  territory 
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who  may  experience  the  fruits  of  this  undertaking.  The 
plans  of  the  T.  V.  A.  affect  in  a  real  sense  the  well-being  of 
six  million  people  living  in  half  a  dozen  different  states, 
scores  of  counties,  and  hundreds  of  cities  and  towns.  Yet 
in  its  broad  activities  the  T.  V.  A.  has  not  sought  to  super- 
impose its  authority  upon  existing  agencies  of  government. 
In  fact,  its  express  policy  has  been  to  use  existing  agencies 
wherever  possible.  The  results  have  been  a  most  impressive 
growth  of  intergovernmental  cooperation  attuned  to  regional 
needs.     Parochial  guardianship  of  established  boundaries 
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has  given  way  in  the  main  to  the  larger  interest  and  the 
greater  good.  Examples  of  cooperative  and  joint  efforts 
involving  many  agencies  of  federal,  state,  and  local  govern- 
ments are  too  numerous  to  mention.  In  its  program  for 
water  control,  electricity,  agriculture,  forestry,  industry, 
land  planning,  and  welfare  the  Valley  Authority  has  worked 
close  together  with  various  public  bodies.  While  it  has 
acted  of  necessity  in  a  coordinative  capacity,  it  has  afforded 
ample  scope  for  the  efforts  and  interests  of  local  officials 
and  citizens.  How  salutary  these  relationships  have  been 
can  be  seen  from  the  fact  that  since  the  advent  of  the  T.  V.  A. 
many  local  communities  have  by  themselves  initiated  and 
undertaken  the  reorganization  and  consolidation  of  local 
governments. 

Here  in  the  case  of  the  T.  V.  A.  is  to  be  found  a  govern- 
mental area  organized  functionally  with  a  definite  task  in 
view.  Economic  potentialities  and  social  needs  are  criteria 
for  carrying  on.  Technology  and  engineering  rather  than 
outworn  traditions  and  antiquated  jurisdictions  are  the  major 
determining  considerations.  It  is  even  possible  to  detect  in 
this  attempt  at  planned  reconstruction  a  note  of  the  rational 
and  mathematical  approach  so  prevalent  among  scientists 
and  engineers.  Whether  this  scientific  approach  can  perme- 
ate far  enough  to  allow  needed  modifications  of  the  govern- 
mental structure  of  the  country  as  a  whole  is  certainly 
doubtful.   Yet  it  is  a  stepping  stone  to  future  progress. 

Much  recent  discussion  upon  "yard-stick  value"  and 
similar  questions  concerning  the  T.  V.  A.  seems  to  have 
missed  the  point  that  this  is  an  undertaking  of  far  wider 
significance  than  contemporary  political  controversies  would 
indicate.  During  the  first  years  of  the  T.  V.  A.,  one  of  its 
directors  exemplified  this  larger  aspect  when  he  stated: 
"Naturally  the  national  purpose  of  this  test  is  continually 
in  the  mind  of  the  Board  of  Directors.  Every  step  taken, 
every  project  set  up,  every  result  obtained  is  weighed  from 
the  point  of  view  of  its  possible  application  to  other  parts 
of  the  country.  .  .  .      The  fundamental  purpose  of  the 
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T.  V.  A.  is  to  provide  a  basis  for  national  coordination.  All 
these  activities  are  subordinated  to  the  creation  of  a  pro- 
cedure which  may  confidently  be  applied  to  the  whole 
country."  2 

It  is  quite  conceivable  that  patterns  of  government  like 
the  T.  V.  A.  and  the  New  York  Port  Authority,  which  was 


2  Ibid.,  p.  83. 
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dealt  with  in  the  preceding  chapter,  may  be  used  more 
frequently  as  models  for  the  future — the  former  by  large 
continental  areas  with  common  economic  and  natural  bases, 
the  latter  by  metropolitan  regions  faced  with  the  perplexities 
of  urban  growth.  Many  variations  on  these  two  schemes 
are  to  be  found  actually  in  operation  today,  and  many 
others  are  under  consideration. 

The  Cry  of  Centralization 

Even  before  the  great  depression  and  the  advent  of  such 
plans  as  the  T.  V.  A.,  the  cry  was  commonly  heard  that 
national  centralization  was  destroying  the  very  fabric  of 
government  within  the  forty-eight  states.  On  the  contrary, 
reporting  upon  governmental  trends  in  the  pre-depression 
era  of  1915-1929,  the  famous  Hoover  Committee  on  Social 
Trends  stated:  "It  has  been  frequently  asserted  that  the 
federal  government  has  steadily  encroached  upon  the  domain 
of  state  activities.  .  .  .  Much  of  the  influence  recently  ex- 
erted by  the  federal  government  has  been  in  the  direction 
of  increasing  rather  than  restricting  the  work  done  by  state 
agencies.  Information  and  guidance  supplied  by  federal 
experts  enable  state  officials  to  accomplish  a  notable  variety 
of  tasks  to  which  they  were  previously  unequal.  Federal 
supervision  and  inspection  such  as  are  provided  in  connec- 
tion with  the  different  types  of  federal  grants  in  aid  act  as 
powerful  stimulants  in  fields  both  old  and  new.  Even  where 
federal  activities  have  supplanted  those  of  the  states,  the 
local  agencies  concerned  have  not,  as  a  rule,  disappeared, 
but  have  manifested  a  tendency  to  fill  in  the  gaps  left  in 
the  compass  of  their  work  by  an  expansion  of  the  tasks  not 
affected  by  the  transfer  of  authority."  3 

Summarizing  the  major  trends  in  state  government  during 
the  period  under  survey,  the  Hoover  Committee  concluded 
that  a  threefold  development  had  taken  place.  It  found 
that:  first,  closer  relationships  to  the  federal  government 
had  stimulated  increased  activity  among  the  states;  sec- 

3  Recent  Social  Trends,  op.  cit.,  p.  1293. 
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ond,  although  less  affected  by  federal  influence  the  states 
had  taken  on  new  responsibilities  which  had  been  shifted 
from  local  authorities;  third,  the  older  activities  of  state 
government  had  undergone  expansion  due  to  public  demand 
for  further  services  and  controls. 

Urban  Pressure.     Since  the  beginning  of  the  depression 
years,  the  same  kind  of  concern  over  centralization  has 
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manifested  itself  in  many  quarters.  Many  of  the  emergency 
measures  undertaken  by  the  federal  government,  commenc- 
ing in  1932,  did  carry  extraordinary  grants  of  power.  In 
this  situation,  "getting  the  job  done"  could  not  wait  upon 
a  more  democratic  participation  of  all  levels  of  government. 
In  fact,  it  was  largely  because  of  the  inability  of  state  and 
local  authorities  to  assume  additional  burdens  that  leader- 
ship and  immediate  action  had  to  be  undertaken  under 
federal  auspices.      Most  vulnerable,   of  course,   were  the 
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crowded  urban  centers.  "The  financial  collapse  of  munic- 
ipalities, more  imminent  at  the  depth  of  the  depression 
than  was  commonly  realized,  was  averted  by  Federal  as- 
sumption of  relief  and  other  costs,  the  strengthening  of 
private  credit,  aid  to  home  owners  in  refinancing  mortgages 
and  in  building  operations,  and  in  the  pulmotor  action  of 
other  recovery  measures."  4  In  the  four  and  one-half  year 
period  elapsing  between  January  1,  1933,  and  June  30,  1937, 
the  total  cost  of  all  relief  and  security  programs  alone 
amounted  to  11,970  million  dollars,  excluding  the  P.  W.  A. 
and  strictly  public  works  agencies.  Of  this  vast  sum  the 
state  and  local  burden  was  but  2,959  million  while  the 
federal  government  contributed  9,011  million  dollars.5 

It  is  altogether  too  soon  to  attempt  to  evaluate  what  long- 
run  effects  such  emergency  measures  may  have  upon  inter- 
governmental relations  as  well  as  upon  areas  of  administra- 
tion. In  their  first  years,  certainly,  emergency  relief  and 
works  programs  did  call  for  a  tremendous  amount  of  cen- 
tralization in  Washington.  Much  of  this  effort  involved  the 
direct  administration  of  aid  to  individuals  in  urban  centers, 
and  these  municipalities  possessed  neither  personnel  nor 
appropriate  governmental  agencies  to  carry  on  the  work. 

The  numerous  federal-urban  relationships  which  were  es- 
tablished during  the  depression  have,  in  the  very  nature  of 
the  case,  remained  to  a  certain  extent  unstabilized.  Although 
many  of  these  are  still  regarded  as  temporary,  federal  author- 
ity continues  to  bulk  large  in  the  urban  scene.  Nevertheless, 
the  tendency  for  municipalities  to  assume  a  proper  share  of 
responsibility,  both  financially  and  administratively,  is  be- 
ginning to  make  itself  felt. 

Urban  Housing.  The  development  of  housing  programs, 
for  example,  may  be  cited  as  indicative  of  the  transference 
of  power  and  responsibility  which  is  slowly  taking  place 
from  federal  to  local  government.    In  the  early  years  of  the 

4  Urban  Government,  Vol.  I.  of  the  Supplementary  Report  of  the  Urbanism 
Committee  to  the  National  Resources  Committee,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  1939,  Part  II,  Section  III. 

6  Ibid.,  p.  109. 
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depression,  housing  plans  were  wholly  financed  and  admin- 
istered by  federal  agencies.  Under  the  new  United  States 
Housing  Authority  Act,  however,  a  different  pattern  of  rela- 
tionships was  brought  into  being.  While  the  act  provided 
for  grants  and  loans  to  local  authorities  to  the  amount  of 
326  million  dollars  by  July  1,  1939,  local  participation  was 
provided  for  in  numerous  ways.  Financially,  the  localities 
were  to  bear  their  share  of  responsibility  in  the  following 
ways:  (1)  by  contributions  equal  to  25  per  cent  of  federal 
capital  and  annual  grants ;  (2)  by  demolition  of  old  dwellings 
equal  to  the  number  of  new  ones  to  be  built;  and  (3)  by 
provision  of  10  per  cent  of  the  cost.6  While  standards  were 
to  be  prescribed  by  federal  authorities,  the  initiation  and 
management  of  housing  projects  was  to  be  placed  largely 
in  local  hands.  It  is  noteworthy  that  emergency  relief  and 
works  agencies  like  the  Works  Progress  Administration, 
Public  Works  Administration,  National  Youth  Administra- 
tion, and  Rural  Electrification  Administration  have  tended 
to  follow,  to  a  greater  or  lesser  degree,  the  developmental 
pattern  to  be  found  in  housing. 

Federal  Leadership  in  Social  Engineering.  Along  a  broad 
range  of  services  of  more  permanent  nature,  federal  activity 
has  induced  widespread  action  on  the  part  of  state  and  local 
communities.  Thus  the  extensive  long-range  plan  for  social 
security,  which  is  designed  to  displace  short-run  relief  pro- 
grams, is  being  financed  and  administered  to  an  increasing 
extent  by  non-federal  agencies.  The  carrying  on  of  the  grow- 
ing phases  of  service  in  welfare,  health,  and  categorical  relief 
has  resulted  not  only  in  closer  ties  with  the  Federal  Security 
Administration  but  also  with  older  federal  agencies  like  the 
Public  Health  Service,  Children's  Bureau,  Office  of  Educa- 
tion, and  others.  Strikingly  illustrative  of  this  whole  tend- 
ency is  the  recent  revamping  of  the  United  States  Employ- 
ment Service  into  a  federal-state  organization  with  strong 
local  affiliations.  Although  the  growth  of  national  govern- 
ment is  one  of  the  most  striking  trends  of  recent  times,  the 

e  Ibid.,  p.  119. 
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role  of  national  government  is  in  a  sense  coming  to  be  one 
of  leadership  in  social  engineering — leadership  which  may 
motivate  and  assist  local  and  state  governments  toward 
wider  and  more  effective  public  service. 

Recent  Trends  and  Changing  Ideas 

Flexibility  Essential.  No  simple  description  will  suffice  to 
explain  the  changing  and  expanding  political  pattern  in  the 
United  States  today.  Many  shifts  of  power  from  smaller 
to  larger  units  of  government  have  been  made  by  law ;  many 
others  have  been  affected  in  more  indirect  fashion  by  a 
transfer  upward  of  interest,  prestige,  and  legislative  and 
administrative  vigor  and  efficiency.  At  the  same  time,  with 
approximately  175,000  agencies  operating  at  various  gov- 
ernmental levels,  diversity  is  to  be  expected  and  encouraged. 
An  attempt  to  cast  political  institutions  into  a  simple  mold 
would  not  merely  stultify  experimentation  but  would  destroy 
the  constant  adjustment  so  essential  in  a  changing  world. 
Flexibility,  at  best,  is  difficult  to  maintain  in  the  face  of 
rigid  legal  and  constitutional  arrangements  which  have  been 
carried  over  from  the  past. 

Governmental  Trends  of  the  Past  Ten  Years.  The  past 
decade  in  American  government  has  been  markedly  one  of 
transition.  Assumption  of  wide  responsibilities  has  led  to 
the  extension  of  power  along  old  as  well  as  new  channels. 
In  this  process,  all  levels  of  government  have  played  a  sig- 
nificant part.  Centralization  versus  decentralization  is  only 
one  aspect  of  the  situation;  the  question  of  apportioning 
appropriate  power  and  responsibility  to  public  agencies  is 
equally  important.  It  has  been  difficult  for  a  new  synthesis 
to  emerge  at  a  time  of  rapid  technological  change.  An 
equilibrium  of  intergovernmental  relationships  still  remains 
a  task  to  be  achieved. 

It  is  in  the  light  of  this  broader  quest  that  major  govern- 
mental trends  in  the  last  ten  years  take  on  special  meaning 
and  significance.  Such  trends  are  in  the  main  not  entirely 
novel,  but  they  have  been  greatly  intensified  and  more 
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sharply  defined  by  force  of  circumstance.    In  summarizing 
the  main  features  of  this  period,  the  following  stand  out: 

1.  Increased  functions  and  the  tendency  toward  centralization 
have  been  manifest  at  all  levels  of  government. 

2.  National  problems  leading  to  national  action  have  emerged 
in  a  most  striking  degree. 

3.  Varied  intergovernmental  relationships  have  grown  even 
more  rapidly  than  in  preceding  decades. 

4.  Urban  situations  have  presented  pressing  problems  calling  for 
action;  but  despite  the  far-reaching  intervention  of  govern- 
ment, federal-urban  relationships  remain  to  a  large  extent 
unsettled. 

5.  The  movement  toward  reorganization  and  consolidation  of 
government  units  at  all  levels  has  gained  impetus. 

6.  The  interpenetration  of  high  standards  and  of  scientific  ad- 
ministrative methods  has  proceeded ;  federal  authorities  have 
exerted  much  influence  in  this  respect  largely  due  to  their 
financial  grants. 

7.  New  schemes  for  carrying  out  the  increased  functions  of 
government  have  been  increasingly  devised;  these  constantly 
transect  older  established  government  areas,  and  virtually 
set  up  areas  of  their  own. 

Innovations  in  Ideas.  Trends  in  political  development,  as 
indicated  above,  can  be  seen  in  the  institutional  changes 
which  have  already  taken  place  and  which  are  continuing 
today.  What  of  the  alterations  in  ideas  and  political  phi- 
losophy? While  invention  modifies  political  practice,  prin- 
ciples of  politics,  in  turn,  modify  the  outcome  of  invention. 
When  building  the  first  railway  service  in  America,  some 
small  roads  deliberately  adopted  rail  gauges  of  a  width 
which  would  prevent  all  possibility  of  the  through  movement 
of  cars.  Much  later,  large  roads  built  rival  single-tracks  side 
by  side  for  great  distances.  Unity  would  have  been  desirable 
in  the  railroad  industry.  It  was  enforced  in  Europe.  But 
in  America  political  ideas  saw  more  advantage  in  free  compe- 
tition. The  standardized,  interconnectible,  and  life-saving 
Janney  car  coupler  was  not  adopted  generally  until  the 
beginning  of  the  twentieth  century.  In  contrast,  when  not 
long  ago  the  airplane  and  the  radio  came  along,  national 
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standardization  and  control  were  enforced  early,  not  because 
the  needs  of  these  devices  were  essentially  very  different 
from  those  of  railroads,  but  because  the  political  philosophy, 
among  other  things,  had  changed. 

According  to  the  political  principles  of  the  1880's,  such 
things  as  control  of  the  avenues  of  transportation  and  com- 
munication were  of  little  concern  to  government.  These 
matters  were  to  be  left  in  the  hands  of  individuals  who  un- 
der the  guardianship  of  the  Fourteenth  Amendment  re- 
served all  rights  to  independent  action.  But  to  quote  from 
a  noted  dissenting  justice  in  the  famous  Lochner  v.  New 
York  case  of  thirty-five  years  ago :  "The  liberty  of  the  citizen 
to  do  as  he  likes  so  long  as  he  does  not  interfere  with  the 
liberty  of  others  to  do  the  same,  which  has  been  a  shibboleth 
for  some  well-known  writers,  is  interfered  with  by  school 
laws,  by  the  Post  Office,  by  every  state  and  municipal  insti- 
tution which  takes  his  money  for  purposes  thought  desir- 
able. .  .  ."  The  Lochner  case  was  decided  in  1905.  Mr.  Jus- 
tice Holmes's  dissenting  opinion  expresses  a  viewpoint  widely 
shared  today;  needless  to  say,  the  majority  opinion  has 
been  relegated  to  the  past. 

Broadly  considered,  the  drive  toward  economic  integration 
which  has  accompanied  technological  developments  has  di- 
rected the  activities  of  government  more  and  more  toward 
group  situations  and  organizations.  In  past  decades  many 
a  person  was  killed  by  horse  traffic.  With  horses  and  vehicles 
unstandardized  and  with  their  sales  dispersed  among  count- 
less individuals  and  small  dealers,  governmental  regulation 
seemed  impossible.  It  was  merely  decreed  that  whosoever 
did  injury  to  person  or  to  property  through  reckless  driving 
should  pay  damages  or  be  punished.  Today,  nearly  all  the 
autos  in  the  country  are  built  by  a  few  large  corporations, 
and  so  they  are  more  "get-at-able."  Hence  governments 
try  to  prevent  accidents  by  requiring  that  brakes  and  lights 
be  maintained  at  certain  standards,  by  establishing  traffic 
signals  and  codes,  and  by  providing  policemen  to  command 
each  move  where  the  traffic  is  the  thickest. 
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When  every  American  family  made  its  own  light  from 
tallow,  pitch  pine,  or  whatever  else  it  could  find,  state  reg- 
ulation of  the  light  business  would  have  been  absurd.  But 
when  the  lights  in  a  city  are  dependent  upon  one  generating 
station  and  one  company,  regulation  in  the  public  interest 
becomes  both  feasible  and  desirable.  It  is  this  growing  inter- 
dependence of  economic  life  with  its  high  degree  of  organiza- 
tion that  has  altered  profoundly  the  American  scene  as  far 
as  government  is  concerned.  This  plus  the  fact  that  almost 
every  vital  concern  of  life  is  at  some  stage  on  a  mass  or 
wholesale  basis  make  it  both  simple  and  often  essential  to 
regulate  and  control  large-scale  performance  rather  than  to 
attempt  to  pick  out  and  punish  some  individual  wrongdoer. 

It  is  out  of  such  practical  considerations  that  political 
philosophies,  as  a  rule,  are  born.  Political  ideas  are  in  large 
measures  the  children  of  pressure;  and  they  are  apt  to  mir- 
ror, at  any  given  time,  the  interests  of  dominant  groups 
within  a  society.  Short-run  personal  interests  may  dictate 
the  early  directions  taken  by  political  doctrines.  Given  time, 
however,  such  doctrines  have  a  habit  of  outgrowing  the 
narrowness  of  their  progenitors  and  of  exerting  a  wider, 
more  enduring  influence.  The  real  value  of  ideas  is  likely  to 
lie  in  their  long-run  power.  It  is  just  this  fact  which  makes 
it  so  difficult  to  evaluate  the  emerging  trend  of  political 
thought  in  America  today. 

Individual  Rights  Are  Slowly  Being  Subordinated  to  the 
Public  Interest.  For  well  over  a  century  after  the  founding 
of  the  American  Republic,  government  in  the  United  States 
was  regarded  as  of  secondary  importance.  Its  role  was  con- 
ceived to  be  subordinate,  in  the  main,  to  the  economic  activ- 
ities and  institutions  by  which  the  country  was  exploited, 
developed,  and  organized.  Government  and  the  individual 
were  assumed  to  be  antithetical  in  nature.  Each  activity 
undertaken  by  the  former  was  thought  to  involve  an  inva- 
sion of  the  power  of  the  latter.  Liberty  meant  freedom  from 
restraint,  and  any  control  exercised  by  the  organized  com- 
munity was  to  be  kept  at  a  minimum.     Society,  in  other 
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words,  was  thought  of  as  atomistic  in  nature,  with  every 
person  competing  freely  and  unhindered.  Belief  that  the 
economic  system  was  automatically  self-adjusting  rendered 
faith  in  enlightened  self-interest  an  acceptable  tenet  in  the 
creed  of  most  men.  The  quest  for  private  profit  was  thought 
in  the  end  to  result  in  the  public  good. 

Nevertheless,  any  observer  of  the  contemporary  scene 
cannot  fail  to  recognize  the  transition  through  which  the 
country  is  at  present  passing.  The  tranquillity  of  a  Victorian 
age  is  no  longer  present.  The  old  days  are  no  more.  Ex- 
panding technology  has  made  them  impossible.  Invention 
is  the  great  disturber  of  established  institutions  and  customs. 
From  invention  have  sprung  cities,  factories,  roads,  and 
power  lines  with  their  attendant  problems  in  finance,  labor, 
agriculture,  and  manufacturing.  These  developments  are  of 
a  lasting  nature.  Government  is  called  upon  to  deal  not 
merely  with  a  temporary  emergency,  but  more  significantly 
with  the  long-run  realities  of  a  highly  industrialized  order. 

Even  in  the  field  of  ideas,  technology  has  acted  as  a  cat- 
alytic agent.  Despite  lack  of  clear  vision  of  the  road  ahead, 
the  older  philosophy  has  been  subject  to  steady  modifica- 
tion. In  many  quarters  it  is  being  challenged  directly. 
The  executive  vice-president  of  the  Brookings  Institution, 
Dr.  Leverett  S.  Lyon,  described  this  transitional  process 
very  aptly  when  he  recently  declared:  "...  although  the 
American  habit  of  thinking  that  economic  life  in  this  coun- 
try is  essentially  private  business  enterprise  is  to  a  consider- 
able  extent  true,  it  is  by  no  means  all  the  truth  and  it  is  be- 
coming steadily  less  the  truth."  Defending  governmental 
extension  into  economic  fields,  he  insisted  that  while  every 
governmental  action  will  either  aid  or  restrict  individuals 
in  making  economic  decisions,  "the  appraisal  of  such  actions 
must  be  tested  by  questions  of  public  welfare."  7 

In  the  past,  men's  faith  in  the  sanctity  and  efficacy  of 
economic  laws  presented  excellent  rationalization  for  the 
power  which  they  sought  and  the  achievements  at  which 

7  The  New  York  Times,  July  25,  1939. 
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they  aimed.  From  this  point  of  view,  the  individual  and 
private  business  best  benefited  society  by  serving  themselves 
first.  But  there  is  a  growing  recognition  that  the  public 
interest  requires  wide  exercise  of  public  power,  and  that 
economic  crises  and  social  maladjustments  may  be  amelio- 
rated if  men  will  but  set  themselves  to  the  task  of  planning 
and  controlling  the  development  of  their  institutions.  While 
the  emerging  role  of  government  is  not  at  present  clearly 
discernible,  it  is  becoming  increasingly  apparent  that  gov- 
ernment is  seeking  to  assure  stability  and  security  within  the 
industrial  order  as  a  whole.  These  broad  purposes  are  not 
likely  to  disappear  with  the  changing  fortunes  of  political 
parties ;  nor  does  it  appear  probable  that  the  role  of  govern- 
ment as  the  great  organizer  of  economic  welfare  will  be 
greatly  altered  in  the  near  future.  Revolution  in  technology 
has  brought  with  it  a  highly  organized  interdependent  econ- 
omy. Whether  commensurate  political  institutions  can  be 
achieved  is  a  vital  question  of  the  age. 
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CHAPTER  XX 
RESISTANCE  THROUGH  GOVERNMENT 

Political  Interference 

Government  as  a  whole  reflects  the  desires  of  major 
interests  within  a  country.  The  laws  which  are  passed 
frequently  emanate  from  the  ideas  as  well  as  the  prejudices 
which  have  gradually  gained  acceptance  among  groups  within 
the  commonweal.  Obviously,  the  better  the  organization 
of  such  groups,  the  more  articulate  and  effective  they  become. 
It  is  their  pressure  coupled  with  the  votes  they  can  muster 
which  determines  the  direction  of  legislation. 

The  powerful  in  all  ages  have  sought  to  safeguard  their 
interests  through  alliance  with  political  authority.  From  the 
kingmakers  of  the  sixteenth  century  to  the  more  democratic 
lobbies  of  the  twentieth  century  such  a  process  has  been 
prevalent  in  the  Western  World.  But  this  is  not  peculiar  to 
Western  civilization  alone.  In  India  the  Brahman  caste  stood 
in  the  way  of  the  printing  press  until  late  in  the  sixteenth 
century.  Permission  to  set  up  a  press  in  Constantinople  was 
likewise  withheld  until  1727,  and  even  at  that  late  date  it 
was  stipulated  that  texts  of  the  Koran  be  written  by  hand. 

Religious  authority  has  frequently  been  among  the  forces 
opposing  invention.  Throughout  history  it  has  defended  re- 
ligious beliefs  and  institutions  against  the  inroads  of  discov- 
ery. As  the  fate  of  a  Bruno  or  a  Galileo  can  well  testify, 
scientific  method  and  research  were  strenuously  opposed  by 
the  medieval  church.  Martin  Luther  denounced  the  Coperni- 
can  theory  as  "the  work  of  a  fool."  1  The  publication  of  the 
first  great  encyclopedia  by  Diderot  and  his  colleagues  met 
with  obstruction  from  French  ecclesiastics  of  that  day.  Even 
in  twentieth-century  America  the  famous  Scopes  Evolution 

1  Hart,  Hornell,  The  Technique  of  Social  Progress,  Henry  Holt  and  Company, 
New  York,  1931,  p.  258. 
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Trial  in  Tennessee  gives  ample  proof  that  fundamentalism 
among  both  religious  and  political  institutions  still  acts  as  a 
brake  upon  the  advance  of  knowledge. 

Fascist  States  Foster  Uneven  Development.  In  countries 
which  aim  towards  autarchy  or  national  self-sufficiency 
today,  invention  may  be  highly  stimulated  along  certain 
avenues.  Very  often,  however,  research  is  directed  toward 
the  creation  of  war  materials  and  a  war  machine;  in  this 
process  other  lines  of  experimentation  are  left  starved  or  neg- 
lected. The  Rector  of  Frankfort  University,  Dr.  Ernst 
Krieck,  speaks  of  German  education  today  in  revealing  terms 
when  he  states : 2 

"  What  is  the  purpose  of  university  education?  It  is  not  objective 
science  which  is  the  purpose  of  our  university  training,  but  the 
heroic  science  of  the  soldier,  the  militant  and  fighting  science." 

Fascist  governments  deny  that  they  are  resisting  invention. 
They  insist,  rather,  that  invention  has  never  before  been  so 
encouraged.  Still  it  is  not  uncommon  to  find  that  in  such 
countries  control  of  science  is  dictated  from  above.  Physics 
thus  turns  from  the  study  of  space  and  atomic  structure  to 
the  examination  of  ballistics  and  mechanics ;  chemistry  con- 
secrates itself  to  the  invention  of  explosives,  poisonous  gases, 
and  synthetic  materials;  biology  stresses  the  development  of 
home-grown  foodstuffs.3 

Democracies  Also  May  Discourage  Technologic  Advance. 
Governments  may  unknowingly  retard  inventions  through 
policies  they  pursue  and  the  laws  they  enact.  Although  pro- 
ponents of  nationalism  urge  that  self-sufficiency  benefits  a 
nation,  they  overlook  the  fact  that  restriction  of  free  trade 
often  retards  industrial  progress.  Statesmen  in  such  countries 
as  the  United  States  and  England,  while  far  from  nationalist 
in  the  strictest  sense  of  the  word,  have  established  some  tariffs 
which  impede  the  natural  flow  of  goods  throughout  the  world. 
It  is  more  than  likely  that  invention  will  prosper  best  in  an 

2"L'Ecole  Hitlerienne  et  l'Etranger,"  1937,  quoted  in  Bernal,  J.  D.,  The 
Social  Function  of  Science,  The  Macmillan  Company,  New  York,  1939,  p.  218. 
3  Bernal,  op.  cit.,  p.  219. 
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atmosphere  conducive  to  large-scale  enterprise — and  the 
greater  the  market  for  goods  produced,  the  greater  the  prof- 
its of  invention. 

Although  it  must  be  admitted  that  American  statesmen 
have  been  singularly  aware  of  the  advantages  of  technological 
progress  and  have  sought  to  accelerate  rather  than  to  retard 
its  momentum,  there  have  been  instances  where  factors  ex- 
ternal to  invention  have  influenced  their  decisions.  In  setting 
rates  for  power  charges  or  for  railroad  fares,  legislators  have 
sometimes  been  more  mindful  of  the  profits  going  to  stock- 
holders than  of  widespread  consumption  of  the  utility.  At- 
titudes such  as  this  impede  technological  progress  in  the 
long  run.4  Along  different  lines,  government  in  this  country 
has,  at  times,  advised  the  restriction  of  production,  at  times 
suggested  the  casting  aside  of  mechanical  tools.  Restriction 
of  production,  as  under  the  National  Recovery  Act,  tends  to 
discourage  invention.  Out-and-out  abandonment  of  ma- 
chinery in  favor  of  old-time  hand  instruments  paves  the 
way  toward  retrogression.  That  this  method  of  putting  per- 
sons to  work  in  large  numbers  was  often  resorted  to  during 
the  early  days  of  the  depression  is  evidenced  by  material 
published  in  the  Engineering  News  Record  of  December  11, 
1930:5 

"Minneapolis  is  planning  to  use  pick-and-shovel  men  instead  of 
machinery  in  its  winter  program  of  municipal  improvements. 
Boston  proposes  to  abolish  the  use  of  snow-loading  machines  in 
clearing  its  streets  after  a  snowfall.  Newark  has  just  begun  hand 
excavation  in  converting  the  abandoned  Morris  Canal  to  a  sub- 
way road-bed.  Akron  and  Sacramento  have  put  the  pick-and- 
shovel  plan  into  practice.  ..." 

The  Patent  System 

Legal  Background.  Political  resistance  has  been  minor  as 
compared  with  that  which  has  slowly  emerged  under  the 

4  Hart,  op.  cit,  p.  670. 

5  Schmitt,  F.  E.,  "Hand  against  Machine  Work,"  Engineering  News  Record, 
CV  (1930),  915,  quoted  in  Stern,  Bernhard  J.,  "Resistances  to  the  Adoption 
of  Technological  Innovations,"  in  Technological  Trends  and  National  Policy, 
U.  S.  Government  Printing  Office,  Washington,  D.  C,  June  1937,  p.  65. 
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broad  as  well  as  the  loose  provisions  of  the  United  States 
patent  system.  This  system  was  originally  outlined  in  the 
spirit  of  Article  I,  Section  8,  of  the  Constitution,  which  em- 
powers Congress  "to  promote  the  progress  of  science  and 
useful  arts  by  securing  to  authors  and  inventors  the  exclusive 
rights  to  their  respective  writings  and  discoveries."  Present 
laws  are  little  different  from  those  enacted  in  1836.  At  that 
time  it  was  provided  that  a  seventeen-year  period  of  exclusive 
title  be  accorded  an  inventor  upon  bestowal  of  patent  rights, 
a  provision  which  has  to  this  day  remained  substantially  un- 
changed. This  amounts  to  the  giving  of  a  virtual  monopoly — 
free  reign  to  the  inventor  in  the  perfection  and  marketing 
of  his  discovery.  Of  course,  it  is  assumed  that  the  inventor 
will  commercialize  his  findings  at  the  earliest  possible  date. 
It  is  also  assumed  that  society  will  best  be  served  if  inventors 
are  insured  the  opportunity  of  developing  their  own  inven- 
tions without  outside  interference. 

Practical  Application.  Subsequent  everyday  practice  has, 
however,  taken  large  liberties  under  this  simple  protection 
guaranteed  by  the  Founding  Fathers.  With  the  impact  of 
industrialism,  organization  has  displaced  the  individual  as 
an  interested  party  in  patents.  Exclusive  rights  to  inventions 
now  fall  more  and  more  into  the  hands  of  a  limited  number 
of  corporations;  and  corporations  are  not  always  interested 
in  the  development  of  inventions  for  which  they  hold  patent 
rights.  Quite  to  the  contrary,  they  utilize  ownership  of 
these  rights  to  limit  and  even  to  suppress  furtherance  of  the 
use  of  discoveries  both  on  their  parts  and  on  the  part  of 
other  business  concerns.  The  decisions  of  federal  courts  have 
repeatedly  upheld  the  exclusive  rights  of  patentees  to  use  or 
not  to  use  their  inventions  as  they  see  fit.  Under  full  sanctity 
of  the  law,  patents  to  inventions  may  thus  become  the  tools 
of  industrialists  in  matters  of  business  competition,  preven- 
tion of  the  obsolescence  of  existing  machinery,  and  main- 
tenance of  a  rigid  price  and  production  schedule. 

Recent  Hearings:  Opposition  to  Monopoly.  In  March  1938, 
Representative  W.  D.  McFarlane,  the  sponsor  of  a  bill  to 
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provide  for  the  compulsory  licensing  of  patents,  frankly 
testified  before  a  committee  of  the  House  of  Representatives 
that  there  was  "something  radically  wrong  in  the  patent 
system  which  permits  the  large  corporations  completely  to 
control  and  dominate  great  industries  through  their  cross- 
licensing  and  pooling  arrangements  and,  through  monopolies 
thus  created  and  set  up,  apparently  at  Government  sanction 
and  certainly  under  the  patent  laws.  .  .  ."  6  He  further 
pointed  out  that  remedial  bills  had  been  introduced  and 
voluminous  hearings  held  in  the  past  without  accomplish- 
ing effective  legislation.  In  support  of  his  position  Mr.  Mc- 
Farlane  quoted  a  most  penetrating  statement  of  Robert 
Jackson,  Assistant  Attorney- General  in  charge  of  anti-trust 
law  enforcement  in  the  Department  of  Justice : 7 

"Monopoly  can  be  broken  and  prevented  in  most  industries; 
it  can  be  controlled  in  all,  if  the  people  are  ready  to  pay  the  nec- 
essary prices;  but  it  cannot  be  done  on  a  half-hearted  basis. 
Two  things  are  necessary;  first  a  national  policy  in  which  all 
governmental  controls  are  dedicated  to  stop  monopoly  instead 
of  part  trying  to  suppress  and  part  trying  to  foster  monopoly, 
as  the  situation  has  been  in  years  past.  .  .  . 

"While  the  Nation  has  forbidden  monopoly  by  one  set  of 
laws,  it  has  been  creating  it  by  another.  Patent  laws,  valuable 
as  they  may  be,  in  some  respects  often  further  monopoly.  Un- 
less we  are  prepared  to  reconsider  the  conditions  upon  which  we 
will  extend  patent  protection,  we  can  have  no  consistent  anti- 
monopoly  policy." 

More  recently,  hearings  held  in  1938-1939  under  the  Tem- 
porary National  Economic  Committee  sought  to  clarify  pres- 
ent practices  as  a  basis  for  remedial  legislation  which  might 
be  passed  in  the  future.  Interesting  data  were  presented  by 
Mr.  Conway  P.  Coe,  Commissioner  of  Patents,  in  testimony 
given  January  16,  1939.  According  to  information  compiled 
in  his  office,  large  corporations  have  increasingly  obtained 

6  Compulsory  Licensing  of  Patents,  Hearings  before  the  Committee  on  Pat- 
ents, Subcommittee  on  Compulsory  Licensing,  House  of  Representatives, 
March  21-31,  1938,  U.  S.  Government  Printing  Office,  Washington,  D.  C, 
1938,  p.  4. 

7  Ibid.,  pp.  4-5. 
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control  of  new  patents.  In  fact,  whereas  in  1921  less  than  5 
per  cent  of  new  patents  issued  went  to  large  corporations  (cor- 
porations with  assets  of  $50,000,000  and  their  subsidiaries), 
in  1937  about  17  per  cent  went  to  such  corporations.  These 
figures  are  meaningful  in  view  of  the  fact  that  approximately 
the  same  number  of  new  patents — in  the  neighborhood  of 
38,000 — were  approved  in  each  of  the  years  compared. 
Moreover,  despite  a  sharp  drop  in  the  total  number  of  new 
patents  issued  in  recent  years,  notably  since  1932,  the  num- 
ber of  patents  issued  to  large  corporations  has  remained  at 
almost  a  constant  level.8 

The  fact  that  large  corporations  control  so  great  a  number 
of  new  patents  is  not  significant  of  itself.  But  the  forces 
motivating  concerns  to  negotiate  for  titles  to  inventions, 
and  the  uses  put  to  these  rights  once  obtained,  are  highly 
significant.  Corporation  officials  purchase  patents  in  their 
own  and  related  fields  in  order  that  they  may  be  in  a  posi- 
tion to  command  the  market  for  certain  goods.  Consolida- 
tions and  agreements  concerning  rights  over  the  manu- 
facture, purchase,  and  sale  of  these  goods  have  enabled 
business  manipulation  in  the  interest  of  monopoly  and  the 
maintenance  of  high  prices.  Where  several  corporations  vie 
with  one  another,  each  having  a  few  patents  and  each  resist- 
ing subordination  by  the  others,  patent  pools  and  cross  li- 
cense systems  are  arranged.  In  this  way  patents  are  kept 
within  a  small  circle,  it  being  understood  that  outsiders 
shall  not  benefit  therefrom.  Potential  competitors  are  pre- 
vented from  entering  the  field,  and  the  application  of  new 
inventions  on  the  part  of  established  firms  can  be  restrained 
where  managements  object  to  the  scrapping  of  old  machinery. 

Practice  of  this  sort  was  examined  during  these  hearings. 
Testimony  of  Mr.  H.  B.  Cox,  Chief  Counsel  of  the  Depart- 
ment of  Justice,  with  regard  to  the  glass  container  industry 
brought  an  array  of  facts  to  light.    Mr.  Cox  showed  that 

8  Verbatim  Record  of  the  proceedings  of  the  Temporary  National  Economic 
Committee,  Vol.  I,  December  1,  1939,  to  January  20,  1939,  Bureau  of  National 
Affairs,  Inc.,  Washington,  D.  C,  1939,  pp.  416-18. 
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patents  in  this  industry,  comprising  the  manufacture  of  glass 
bottles,  jars,  and  containers  for  the  preserving  and  packaging 
of  food,  are  controlled  in  the  main  by  the  Hartford-Empire 
Company.  He  presented  an  exhibit  prepared  by  the  De- 
partment of  Justice  showing  that  the  Owens-Illinois  Glass 
Company,  and  other  licensees  of  the  Hartford-Empire  Com- 
pany, manufacture  approximately  96  per  cent  of  all  glass 
containers  produced  in  the  United  States;  that  the  three 
concerns  in  the  country  which  manufacture  glass  containers 
independently  produce  only  about  4  per  cent  of  the  total.9 
Mr.  Cox  was  able  to  demonstrate  that  although  the  Hart- 
ford-Empire Company  does  not  in  any  way  manufacture 
glass  containers  or  glass-forming  machinery,  90  per  cent  of 
the  income  accrued  to  the  company  is  derived  from  royalties 
paid  by  concerns  which  buy  licenses  to  use  glass-forming 
machines.  Moreover,  the  company  stipulates  to  each  licensee 
the  maximum  number  and  type  of  bottles  to  be  manu- 
factured.10 

Mr.  Cox  went  so  far  as  to  present  a  photostatic  copy  of  a 
memorandum  taken  from  the  files  of  the  Hartford-Empire 
Company  which,  among  other  things,  states  the  following:  n 

"In  taking  out  patents  we  have  three  main  purposes: 

(a)  To  cover  the  actual  machines  which  we  are  putting  out,  to 
prevent  duplication  of  them. 

(b)  To  block  the  development  of  machines  which  might  be 
constructed  by  others  for  the  same  purpose  as  our  ma- 
chines, using  alternative  means. 

(c)  To  secure  patents  on  possible  improvement  of  competing 
machines  so  as  to  '  fence  in '  those  and  prevent  their  reach- 
ing an  improved  stage." 

While  control  by  one  company  of  an  entire  industry  is, 
perhaps,  more  stringent  in  the  case  of  glass  containers  than 
in  other  instances,  certain  practices  are  encountered  gen- 
erally. When  exclusive  titles  are  infringed,  the  corporations 
holding  these  rights  are  quick  to  act.     The  newcomer  is 

9  Ibid.,  p.  197.  10  Ibid.,  p.  198.  "  Ibid.,  pp.  196,  199. 
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constantly  at  the  mercy  of  those  already  established  in  the 
field.  He  cannot  even  make  improvements  on  existing  in- 
ventions where  basic  patent  rights  are  involved.  Even 
though  a  patent  is  such  that  consent  is  not  necessary  for 
its  use,  the  outsider  may  be  blocked  by  prolonged  litigation 
involving  the  expenditure  of  large  sums  of  money  and  the 
services  of  astute  patent  lawyers.  Few  can  stand  the  brunt 
of  such  opposition. 

Advisory  Council  to  Recommend  Changes.  As  a  result  of 
these  hearings  held  before  the  Temporary  National  Eco- 
nomic Committee,  the  House  of  Representatives  took  a 
step  unprecedented  in  Congressional  history.  Its  Committee 
on  Patents  appointed  an  advisory  council  of  twenty-four  to 
cooperate  in  modernizing  the  patent  system.  Membership 
was  composed  of  inventors,  consumers,  industrialists,  work- 
ers, persons  belonging  to  engineering  and  technical  societies, 
judges,  and  lawyers.  This  representative  cross-section  of 
specialists  was  to  make  a  thorough  study  of  the  existing 
system  and  to  "make  recommendations  for  the  removal  of 
evils  in  respect  of  patent  pooling,  multiplicity  of  patent 
suits,  delays  in  the  Patent  Office,  interference  procedure, 
form  of  the  patent  document;  recommendations  for  the 
stimulation  of  inventions  to  solve  unemployment  problems, 
and  encouragement  of  inventions  for  national  defense."  12 

Government  in  any  age  has  a  difficult  task.  It  must  medi- 
ate the  conflicts  which  invariably  arise  among  groups.  In 
so  doing,  the  more  widely  it  can  make  available  the  fruits  of 
industry,  the  more  likely  it  is  to  succeed.  Revision  of  the 
patent  system  is  but  one  means  which  statesmen  may  em- 
ploy to  lessen  resistance  against  invention.  They  may  ac- 
complish similar  ends  by  establishing  means  to  smooth  out 
controversies  between  capital  and  labor,  to  encourage  indus- 
trial expansion,  and  to  keep  the  ordinary  citizen  informed 
as  to  the  merits  of  new  discoveries.  Resistance  to  invention 
is  a  complicated  matter,  one  which  cannot  be  resolved  by 
government  alone.     Nevertheless,  government  can  supply 

12  The  New  York  Times,  March  26,  1939. 
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the  impetus  to  adjustment  in  a  democratic  era  which  strives 
for  plenty. 

Positive  Aspects  of  Government  Activity 

Research  by  Federal  Agencies.  Satisfactory  adjustment  is 
dependent  largely  upon  the  attainment  of  facts  and  figures. 
National  government  has  taken  a  lead  in  breaking  down 
resistance  to  invention  through  the  conduct  of  research  and 
information  services.  While  much  of  the  research  conducted 
under  federal  auspices  is  related  directly  to  some  adminis- 
trative or  legislative  need,  a  considerable  proportion  of  it  is 
performed  with  the  express  purpose  of  furnishing  the  general 
public  with  information. 

An  excellent  example  of  the  broader  importance  of  govern- 
ment research  is  to  be  found  in  the  work  of  the  National 
Bureau  of  Standards.  While  the  Bureau  was  set  up  origi- 
nally as  the  custodian  of  weights  and  measures,  its  scientific 
investigations  have  come  to  embrace  wide  ranges  of  com- 
merce and  industry.  The  importance  of  its  research  can  be 
seen  clearly  from  a  statement  of  the  former  Acting  Director 
of  the  Bureau :  13 

"  Laboratory  research  in  connection  with  standards  .  .  .  has 
been  universally  found  to  be  essential  to  the  primary  function 
of  the  Bureau,  and  incidentally  highly  productive  to  science  and 
industry  through  the  development  of  new  data,  devices,  materials 
and  processes.  Many  laboratory  products  have  found  places  of 
high  utility  in  industry.  Data,  instruments  and  devices,  materials 
and  processes  have  been  developed  for  aeronautics,  refrigeration, 
and  steam  technology,  for  radio,  radiation  and  industries  involv- 
ing the  use  and  control  of  heat.  Scores  of  examples  may  be  cited." 

The  Bureau  has  also  been  active  in  dealing  with  commercial 
standardization.  Four  of  its  divisions — those  on  Simplified 
Practice,  Building  and  Housing,  Specifications,  and  Trade 
Standards — carry  on  this  function.  While  they  have  no  reg- 
ulatory authority,  they  have  acted  as  a  clearing  house  for 

13  Wooddy,  Carroll  H.,  Growth  of  the  Federal  Government,  1915-1932,  Mc- 
Graw-Hill Book  Company,  New  York,  1934,  p.  485. 
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industrial,  commercial,  and  consumer  groups,  and  have  pro- 
cured agreement  in  such  matters  as  uniform  specifications, 
building  standards,  commercial  and  business  practices. 

Throughout  its  work  the  Bureau  cooperates  closely  not 
only  with  governmental  agencies  but  also  with  private  groups 
of  every  conceivable  nature.  Individual  manufacturers  and 
industrial  organizations  maintain  research  associates  in  the 
Bureau's  laboratories.  So  steadily  have  demands  upon  the 
Bureau  grown  that  in  a  real  sense  it  has  become  a  central 
laboratory  for  the  nation. 

Most  federal  agencies  conduct  research  of  one  kind  or 
another.  A  good  many  are  concerned  primarily  with  pro- 
motion of  the  activities  which  they  administer.  The  large 
research  program  of  the  Department  of  Agriculture,  for  in- 
stance, is  linked  directly  with  the  duties  of  the  Department 
itself.  Some  agencies,  however,  investigate  and  publish 
knowledge  valuable  to  wide  sectors  of  the  public.  Among 
these,  in  addition  to  the  Bureau  of  Standards,  are  major 
establishments  like  the  Bureau  of  Mines,  Bureau  of  the 
Census,  U.  S.  Geological  Survey,  National  Advisory  Com- 
mittee for  Aeronautics,  the  Weather  Bureau,  and  the  Smith- 
sonian Institute. 

Cooperation  the  Keynote.  Research  and  information  serv- 
ices carried  on  by  the  federal  government  receive  excellent 
cooperation  from  both  public  and  private  sources.  State  and 
local  bodies  naturally  work  closely  with  federal  departments 
and  bureaus.  Nongovernmental  agencies  and  groups  like- 
wise show  appreciation.  Outstanding  foundations  lend  their 
support.  Colleges  and  universities,  the  National  Academy 
of  Sciences,  the  National  Research  Council,  the  Social  Sci- 
ence Research  Council,  the  American  Council  on  Education 
constantly  collaborate.  Organizations  like  the  Brookings 
Institution,  the  National  Bureau  of  Economic  Research, 
and  the  National  Industrial  Conference  Board  are  active 
advisers  to  government  agencies.  In  many  instances,  formal 
advisory  committees  from  the  American  Manufacturers 
Association,  the  United  States  Chamber  of  Commerce,  or 
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groups  representative  of  labor,  farmers,  consumers,  and  the 
professions  contribute  their  time  and  energy. 

Of  an  estimated  50,000  research  workers  engaged  through- 
out the  United  States  both  privately  and  publicly,  over  10,- 
000  are  employed  by  the  federal  government  alone.14  With 
the  exception  of  military  information,  the  fruits  of  their 
efforts  are  usually  available  to  all  who  may  be  interested. 
Scientific  findings  not  only  serve  the  federal  government; 
they  also  serve  the  people  of  the  nation.  Thus,  while  in 
many  respects  legal  arrangements  of  the  American  system 
have  inadvertently  fostered  resistance  to  invention,  basically 
the  system  encourages  rather  than  discourages  the  further- 
ance of  technology. 
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CHAPTER  XXI 

NEWS,  KNOWLEDGE,  AND  SOCIAL  CONTROL: 

A  CASE  STUDY  OF  GOVERNMENT,  EDUCATION, 

AND  THE  RADIO 

The  General  Welfare.  In  the  preceding  discussion  it  has 
been  stated  that  changing  technology  calls  for  changing 
patterns  of  government.  New  synthesis  is  not  always 
achieved  in  short  order.  Social  scientists  frequently  call 
attention  to  the  lag  which  persists.  Nevertheless,  there  is  a 
growing  tendency  on  the  part  of  government  to  shorten  this 
lag,  especially  in  matters  which  affect  large  sectors  of  the 
populace.  The  concept  "vested  with  public  interest"  has 
taken  on  wider  meaning  from  both  the  legal  and  the  political 
viewpoints;  provision  for  the  general  welfare  is  slowly  being 
translated  into  practice  in  the  light  of  twentieth-century 
imperatives. 

From  the  establishment  of  the  Interstate  Commerce  Com- 
mission in  1887  to  the  creation  of  the  Federal  Housing  Au- 
thority in  1936,  a  fifty-year  period  elapsed  in  which  numerous 
governmental  agencies  were  created  to  cope  with  situations 
brought  about  by  technologic  advance.  A  detailed  account 
of  each  of  these  situations  and  of  resultant  governmental 
regulation  would  have  great  value.  In  a  work  such  as  this, 
however,  where  political  considerations  occupy  only  part  of 
the  interest,  a  case  history  covering  one  such  innovation, 
radio,  will  suffice. 

It  is  not  impossible  that  the  twenty -five  year  period  follow- 
ing the  armistice  of  1918  will  some  day  be  known  as  the 
"radio  era."  For  of  all  the  inventions  which  characterize 
modern  living,  the  automobile  and  the  airplane  notwith- 
standing, radio  is  most  peculiar  to  this  period.  Automobiles 
were  well  established  by  the  end  of  the  World  War;  the 
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ascendency  of  the  airplane  is  only  now  in  its  infancy.  But 
radio  has,  within  the  short  space  of  two  decades,  completely 
taken  hold.  To  think  back  upon  the  expensive,  cumbersome 
contrivances  first  demonstrated  before  an  awe-struck  public, 
and  then  to  recall  the  fantastic  alacrity  with  which  radio  was 
subsequently  perfected,  with  which  it  became  an  ordinary 
adjunct  to  almost  every  household,  even  the  poorest,  is  to 
realize  the  sudden  impact  of  technology.  To  contrast  radio's 
early  jazz-struck  listeners  with  the  millions  of  American  fam- 
ilies who  tuned  in  upon  graphic  descriptions  of  the  Czecho- 
slovakian  crisis  or  the  sinking  of  the  Graf  Spee  is  to  realize 
the  real  significance  of  wave  lengths.  That  radio  has  already 
influenced  thought  and  behavior  is  obvious;  that  it  will 
exert  all-important  influence  upon  future  thought  and  be- 
havior is  equally  tenable.  The  following  account  of  govern- 
ment, education,  and  the  radio  is  indicative  of  the  kind  of 
problems  encountered  and  the  nature  of  adjustments  at- 
tempted by  political  institutions. 

Federal  Regulation  and  the  Growth  of  Broadcasting 

Radio  in  Its  Infancy.  Until  the  end  of  the  World  War  in- 
terest in  wireless  communication  in  this  country  was  con- 
fined to  the  problems  of  ship-to-shore  telegraphy.  The  Radio 
Act  of  1912  was  the  first  effort  of  its  kind  dealing  with  com- 
munication via  radio.  This  act  provided  for  the  federal 
licensing  by  the  Department  of  Commerce  (Bureau  of  Navi- 
gation) of  all  transmitters  as  well  as  operators.  It  also  set 
aside  a  section  of  the  broadcast  band  for  the  exclusive  use 
of  the  government.  Beyond  these  simple  provisions  the  act 
did  not  go.  Little  could  Congressmen  suspect  what  was  in 
store  for  the  nation  in  the  years  which  were  to  follow. 

The  Industry  Takes  Shape.  While  communication  by  radio 
(radio-telephony)  had  been  foreseen  and  had  even  been 
utilized  a  number  of  years  before  the  war,  the  broadcasting 
possibilities  of  this  discovery  had  been  overlooked  even  by 
most  of  the  experts.  In  1916  a  young  employee  of  the 
American  Marconi  Company  sent  a  letter  to  the  general 
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manager  of  the  concern  outlining  in  detail  a  plan  which  was 
to  become  the  very  basis  of  the  radio  industry.1 

"I  have  a  plan  in  mind,"  wrote  the  then  25  year  old  David 
Sarnoff  in  this  letter,  "a  plan  of  development  which  would  make 
radio  a  'household  utility'  in  the  same  sense  as  the  piano  or 
phonograph.  .  .  .  The  idea  is  to  bring  music  into  the  house  by 
wireless.  .  .  . 

"The  receiver  can  be  designed  in  the  form  of  a  simple  'Radio 
Music  Box'  and  arranged  for  several  different  wave  lengths, 
which  should  be  changeable  with  the  throwing  of  a  single  switch 
or  pressing  of  a  single  button. 

"The  'Radio  Music  Box'  can  be  supplied  with  amplifying 
tubes  and  a  loudspeaking  telephone,  all  of  which  can  be  neatly 
mounted  in  one  box.  The  box  can  be  placed  on  a  table  in  the 
parlor  or  living  room,  the  switch  set  accordingly  and  the  trans- 
mitted music  received.  .  .  . 

"The  same  principle  can  be  extended  to  numerous  other  fields, 
as,  for  example,  receiving  lectures  at  home;  also  events  of  na- 
tional importance.  Baseball  scores  can  be  transmitted  in  the 
air  by  the  use  of  one  set  installed  at  the  Polo  Grounds.  The 
same  would  be  true  of  other  cities.  This  proposition  would  be 
especially  interesting  to  farmers  and  others  living  in  outlying 
districts. 

"By  the  purchase  of  a  'Radio  Music  Box'  they  could  enjoy 
concerts,  lectures,  music,  recitals,  etc.,  which  may  be  going  on 
in  the  nearest  city  within  their  radius.  While  I  have  indicated 
a  few  of  the  most  probable  fields  of  usefulness  of  such  a  device, 
yet  there  are  numerous  other  fields  to  which  the  principle  can 
be  extended.  .  .  . 

"Aside  from  the  profit  to  be  derived  from  this  proposition  the 
possibilities  for  advertising  for  the  Company  are  tremendous; 
for  its  name  would  ultimately  be  brought  into  the  household  and 
wireless  would  receive  national  and  universal  attention." 

That  was  in  1916.  The  future  president  of  the  Radio  Cor- 
poration of  America  did  not  have  to  wait  long  before  his  plan 
began  to  take  form.  While  effort  was  centered  upon  interna- 
tional and  military  needs  during  the  war,  with  the  cessation 

1  SarnofT,  David,  "Network  Broadcasting"  (a  statement  by  David  Sarnoff 
before  the  Federal  Communications  Commission),  Washington,  D.  C,  1938. 
See  also  "Broadcasting  in  the  Public  Interest,"  published  by  the  National 
Broadcasting  Company,  1939. 
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of  hostilities  attention  was  turned  to  the  possibilities  of  radio 
broadcasting.  In  1920  Station  KDKA,  Pittsburg,  broadcast 
the  Harding- Cox  election  returns  to  an  audience  of  several 
thousand  amateurs  equipped  with  home-made  sets.  From 
then  on  there  was  a  rush  to  the  radio. 

The  Government  and  RCA.  In  the  meantime,  the  Radio 
Corporation  of  America  had  been  incorporated  on  Octo- 
ber 17,  1919.  This  step,  taken  at  the  behest  of  high  govern- 
ment officials,  was  destined  to  form  the  very  basis  of  the 
American  system  of  broadcasting.  It  constitutes  an  impor- 
tant chapter  in  the  cooperation  of  government  and  industry. 
In  1919  the  only  company  equipped  to  handle  commercial 
transatlantic  radio  communications  was  the  American  Mar- 
coni Company.  This  company  was  largely  controlled  by 
English  interests  as  an  offshoot  of  the  British  Marconi  Com- 
pany. At  the  same  time,  the  patents  to  the  best  known 
method  of  long-distance  transmission,  the  Alexanderson  high 
frequency  alternator,  were  owned  by  the  General  Electric 
Company.  Negotiations  for  the  sale  of  such  patent  rights 
to  the  British  Marconi  Company  were  being  carried  on  in 
1919  when  the  United  States  Government  intervened.  Con- 
trol of  alternators  would  have  given  to  the  British  Marconi 
Company  world-wide  rights  to  the  Alexanderson  system  of 
transoceanic  communication.  Realizing  what  a  step  of  this 
sort  would  mean  to  this  country,  several  high  government 
officials  suggested  to  the  General  Electric  Company  that  ne- 
gotiations be  suspended  until  a  conference  could  be  held 
with  the  Navy  Department. 

At  these  meetings  Admiral  W.  H.  G.  Bullard,  representing 
the  Navy  Department,  pointed  out  the  great  danger  which 
would  result  to  America  if  such  patents  were  sold  to  foreign 
interests.  After  officials  of  the  company  had  agreed  not  to 
sell  these  rights  abroad,  he  suggested  that  "the  machine 
could  be  sold  to  themselves  by  forming  a  really  true  American 
Radio  Company  and  thus  creating  their  own  market."  The 
Radio  Corporation  of  America  was  organized  accordingly, 
and  immediately  afterward  it  acquired  ownership  of  the 
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American  Marconi  Company.  Cross  license  arrangements 
were  made  between  RCA  and  GE  for  the  mutual  use  of 
patents  held  by  each.2 

Patent  difficulties  soon  arose  with  regard  to  vacuum  tubes. 
Both  GE  and  the  Western  Electric  Company  (a  subsidiary  of 
the  American  Telephone  and  Telegraph  Company)  held 
strong  patents  on  vacuum  tubes.  Neither  could  use  its  own 
patents  without  infringing  upon  the  rights  of  the  other. 
Once  again  the  Navy  Department  interceded.  An  under- 
standing "for  the  good  of  the  public"  was  reached  by  GE 
and  Western  Electric.  During  1920-1921,  RCA  made  agree- 
ments with  GE,  AT&T,  and  Westinghouse  Electric  whereby 
all  radio  patents  held  by  these  companies  were  made  avail- 
able to  RCA.  By  these  agreements  RCA  also  attained  con- 
trol of  most  of  the  high  power  stations  in  the  country.  Thus 
the  single,  most  powerful  organization  active  in  all  branches 
of  radio  came  into  existence  with  the  cooperation  and  ad- 
vice of  the  United  States  Government.  Few  people  at  that 
time  could  visualize  the  proportions  to  which  radio  would 
grow  in  the  future;  but  the  pattern  of  the  industry  was  set. 

Programs  for  the  Public.  The  broadcasting  of  the  Harding- 
Cox  election  returns  marked  the  beginning  of  a  new  era. 
Late  in  1920  the  first  regular  radio  programs  were  broadcast 
to  the  public.  By  March  1922  there  were  60  broadcasting 
stations  in  the  United  States.  In  1923  this  number  had 
grown  to  573,  and  by  1927  a  peak  was  reached  with  732  sta- 
tions in  operation.  In  the  meantime,  the  Radio  Act  of  1912 
remained  the  only  legislation  on  the  statute  books.  That  its 
provisions  were  wholly  inadequate  to  deal  with  the  new 
situation  had  become  increasingly  evident  from  the  start.  A 
crisis  was  reached  in  July  1926,  when  it  became  clear  through 
Supreme  Court  decision  that  the  Department  of  Commerce 
under  the  1912  law  had  no  authority  to  allocate  frequencies, 
to  regulate  power  and  hours  of  transmission,  or  to  withhold 
radio  licenses.    Meanwhile,  accumulated  confusion  had  led 

2  Report  of  the  Federal  Trade  Commission  on  the  Radio  Industry,  U.  S.  Gov- 
ernment Printing  Office,  Washington,  D.  C,  1923,  pp.  14  ff. 
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to  virtual  chaos,  and  "the  radio  broadcast  spectrum  became 
a  Hertzian  bedlam." 

The  Acts  of  1927  and  193  U.  It  was  under  such  conditions 
that  Congress,  after  considerable  debate  and  delay,  passed 
the  Radio  Act  of  1927  establishing  the  Federal  Radio  Com- 
mission. While  this  legislation  was  rather  comprehensive  in 
scope  and  while  it  covered  the  whole  field  of  radio  communi- 
cation, public  interest  was  concentrated  almost  entirely  upon 
the  radio  broadcasting  section  of  the  act.  Immediate  action 
was  necessary,  and  the  newly  created  commission  undertook 
to  bring  order  out  of  chaos.  Of  far  greater  importance  than 
the  actual  situation  faced,  however,  was  the  fact  that  for 
the  first  time  in  the  United  States  an  attempt  was  made  to 
formulate  national  policy  concerning  radio.  This  act  and 
the  subsequent  Communications  Act  of  1934  laid  down  the 
principles  which  were  to  govern  the  operation,  regulation, 
and  control  of  one  of  the  most  important  inventions  of  the 
twentieth  century. 

By  these  means  an  independent  commission  was  granted 
wide  regulatory  powers  to  be  exercised  in  the  interests  of  the 
public.  The  commission  licenses  and  classifies  all  radio  sta- 
tions. It  prescribes  the  nature  of  the  service  to  be  rendered 
by  each  station  within  any  given  class.  It  assigns  wave 
lengths  and  determines  the  power  of  each  station  and  the 
time  during  which  it  may  operate.  In  order  to  assure  maxi- 
mum efficiency  of  service  to  radio  listeners,  the  commission 
may  even  make  regulations  concerning  the  apparatus  and 
equipment  used  by  broadcasting  stations. 

The  law  provides  that  broadcasting  licenses  may  not  be 
granted  for  a  period  longer  than  three  years.  In  actual  prac- 
tice the  commission  has  limited  this  period  to  six  months. 
A  station  obtaining  a  license  must  operate  on  an  assigned 
wave  length  and  with  no  more  than  the  authorized  power. 
It  must  transmit  programs  for  a  minimum  number  of  hours 
each  day,  and  it  must  operate  in  the  public  interest.  A  num- 
ber of  technical  operating  requirements  must  also  be  observed 
by  every  station.    In  case  of  violations  a  license  may  be  re- 
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voked  by  the  commission  after  hearings  have  been  held  before 
it.  Congress  was  very  explicit  in  the  act  of  1934  when  it 
stated  that  one  of  its  purposes  was  "to  provide  for  the  use  of 
such  [radio]  channels,  but  not  the  ownership  thereof,  by 
persons  for  limited  periods  of  time,  under  licenses  granted  by 
federal  authority,  and  no  such  license  shall  be  construed  to 
create  any  right,  beyond  the  terms,  conditions  and  periods  of 
the  license." 

Certain  restrictions  are  provided  for  which  the  commission 
is  called  upon  to  enforce.  Control  of  any  radio  station,  di- 
rectly or  indirectly,  by  aliens  or  by  any  foreign  government 
is  forbidden.  Other  provisions  guard  against  the  possibility 
of  monopoly  as  well  as  unfair  methods  of  competition. 

There  are  very  few  restrictions  regarding  the  actual  pro- 
grams which  may  be  put  on  the  air.  Announcements  of  lot- 
teries and  the  use  of  obscene,  indecent,  and  profane  language 
are  prohibited.  The  law  provides  that  if  any  station  permits 
a  candidate  for  public  office  to  broadcast  over  its  facilities, 
then  it  must  afford  equal  opportunity  to  all  other  candidates 
for  the  same  office.  Political  partisanship,  in  other  words, 
is  not  to  be  exercised  by  a  station.  Perhaps  the  most  impor- 
tant restriction  is  one  which  is  directed  to  the  commission 
itself.  Explicitly,  the  commission  has  no  power  of  censorship 
of  any  program  nor  may  it  in  any  way  interfere  with  the 
right  of  free  speech  over  the  air.  In  other  words,  the  exer- 
cise of  control  over  the  content  of  radio  is  expressly  for- 
bidden. 

Broadcasting  Companies  Shoulder  Public  Responsibility, 
These  are  the  broad  legal  provisions  under  which  the  present- 
day  Federal  Communications  Commission,  which  took  over 
the  work  of  the  Federal  Radio  Commission  in  1934,  operates. 
The  over-all  duty  of  regulating  radio  in  the  public's  "in- 
terest, convenience,  and  necessity"  is  the  framework  into 
which  the  activities  of  the  commission  must  be  fitted.  While 
such  a  standard  allows  for  some  administrative  discretion, 
it  is  equally  obvious  that  legal  obligations  are  but  a  starting 
point  for  the  line  of  conduct  to  be  followed  by  broadcasters. 
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The  responsibilities  of  broadcasting  companies  as  well  as 
their  advertisers  are  indeed  heavy.  They  must  be  guided, 
not  alone  by  law,  but  by  a  sensitive  awareness  to  the  wide 
influence  and  social  implications  of  the  unusual  medium  over 
which  they  exercise  control. 

Senator  Burton  K.  Wheeler,  chairman  of  the  Senate  Com- 
mittee on  Interstate  Commerce,  expressed  the  point  well  in 
his  recent  address  to  the  National  Association  of  Broad- 
casters when  he  said : 

"You  broadcasters  are  the  custodians  of  one  of  the  people's 
most  valuable  natural  resources.  The  magic  of  science  has  placed 
in  your  hands  the  temporary  control  of  the  greatest  method  of 
mass  communication  ever  devised  by  the  genius  of  man. 

"I  use  the  word  'temporary'  with  purpose.  Because  this 
great  resource,  this  indefinable  something  the  engineers  call  the 
ether,  has  been  and  should  forever  be  inalienably  reserved  to  the 
people.   You  are  the  trustees." 

Senator  Wheeler's  viewpoint  is  not  new.  It  has  been  reit- 
erated time  and  again  during  the  last  two  decades.  Yet  more 
realistic  appears  to  be  the  statement  made  by  Mr.  Walter 
Gifford,  President  of  the  American  Telephone  and  Telegraph 
Company,  when  during  the  course  of  the  Federal  Communi- 
cations Commission's  telephone  investigation  he  is  reported 
to  have  said:  "  If  anyone  trys  to  tell  me  that  he  is  acting  in  a 
business  capacity  in  the  public  interest,  I  am  inclined  to  say 
'0  Bunk,'  in  my  mind,  unless  the  public  interest  and  his 
interest  coincide."  3 

Radio  in  the  School  and  University 

Educational  Experiments.  Educational  experiments  in 
aural  broadcasting  were  begun  over  fifteen  years  ago.  Yet 
much  remains  unexplored  and  unsettled.  It  must  be  remem- 
bered that  the  coming  of  radio  was  as  startling  to  educators 
as  it  was  to  the  rest  of  the  populace.  The  role  of  the  broad- 
caster, the  teacher  and  the  student  in  this  new  educational 

3  Frost,  S.  E.  Jr.,  Is  American  Radio  Democratic?  The  University  of  Chicago 
Press,  Chicago,  1937,  p.  101. 
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process  had  to  be  discovered  and  defined.  Curricula  had  to 
be  adjusted  to  this  novel  adventure.  Opposition  had  to  be 
met  and  traditional  habits  broken  down.  Even  so  eminent 
an  educator  as  Nicholas  Murray  Butler  said  in  1920:  "There 
are  gadgets  turning  up  every  week  in  this  country  and  this 
[radio]  won't  amount  to  anything."  4 

There  is  as  yet  no  dependable  knowledge  concerning  the 
real  function  of  radio  in  education.  Will  radio  tend,  in  the 
long  run,  to  reduce  drastically  the  number  of  teachers  within 
the  school  system?  Or  can  it  best  be  used  only  as  an  aid  to 
teaching?  Will  the  most  renowned  teachers  in  coming  gener- 
ations be  broadcasters?  Will  classes  be  greatly  enlarged, 
thereby  making  more  economic  and  efficient  the  present 
educational  plant?  Will  mechanized  education  impair  the 
development  of  critical  thinking?  Will  it  lend  itself  more 
readily  to  indoctrination  by  political  propaganda?  These 
and  many  other  queries  are  far  from  being  answered  to  date. 

Primary  and  Secondary  Schools.  Appreciable  advances, 
however,  have  been  made  with  radio  in  the  classroom  since 
the  middle  twenties.  Its  use  in  formal  education  has  grown 
steadily.  In  the  spring  of  1936  it  was  estimated  that  300,000 
schools  in  the  United  States  were  equipped  with  radio  re- 
ceiving sets  and  were  making  some  use  of  broadcasts  de- 
signed for  the  classroom.5  This  estimate,  embracing  as  it 
does  every  conceivable  case,  may  err  somewhat  on  the  op- 
timistic side.  Nevertheless,  in  a  number  of  cities  experi- 
mentation and  research  have  been  carried  on  in  order  to 
discover  the  most  effective  methods  of  using  the  radio  as 
an  educational  technique.  Lines  of  procedure  are  being 
defined. 

The  Wisconsin  School  of  the  Air,  which  owns  the  oldest 
educational  station  in  the  United  States,  has  carried  on  ever 
since  1922.  Response  to  its  work  from  the  schools  of  the 
state  has  been  constantly  growing.    The  Cleveland  School 

4  Tyson,  Levering,  "Looking  Ahead,"  Education  on  the  Air,  Ohio  State  Uni- 
versity, Columbus,  1936. 

5  Broadcasting,  June  1,  1936.   See  also  Frost,  op.  cit. 
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of  the  Air,  which  started  in  1926,  has  been  one  of  the  most 
successful  projects  of  its  kind  in  the  country.  Here  radio  has 
become  definitely  a  part  of  the  school  system.  Weekly  broad- 
casts, intended  mainly  as  demonstration  lessons  in  teaching, 
are  given  in  a  large  number  of  subjects.  "The  purpose  of 
the  radio  lesson,"  as  the  director  of  the  school  has  said,  "is 
to  show  the  teacher  what  can  be  done  with  fifteen  minutes 
of  school  time."  Programs  have  been  planned  to  fit  in  closely 
with  courses  of  study  as  well  as  with  specific  local  needs.6 

A  number  of  other  public  school  systems  have  worked 
extensively  with  radio.  This  is  especially  true  in  the  cities  of 
Detroit,  Portland,  Oakland,  Des  Moines,  Buffalo,  and 
Rochester.  Educators  in  the  last-named  center  have  created 
a  rather  unique  arrangement  by  coordinating  the  work  done 
in  schools  with  the  educational  activities  of  the  Rochester 
Civic  Music  Association,  the  Rochester  Public  Library,  and 
the  Rochester  Museum  of  Arts  and  Sciences.  In  this  way 
broadcasts  on  music  appreciation,  literature,  and  geography 
have  been  added  to  the  variety  of  courses  presented.  During 
the  school  year  1937-1938,  the  total  .enrollment  for  radio 
lessons  in  46  elementary  schools  of  Rochester  was  over 
30,000.  Of  far  greater  importance,  perhaps,  is  the  fact  that 
over  22,000  students  from  125  schools  in  surrounding  towns 
and  villages  were  also  enrolled.  The  possibilities  which  radio 
holds  for  small  and  often  poorly  staffed  schools  in  rural  areas 
are  not  easily  envisaged. 

Success,  unfortunately,  has  not  always  crowned  efforts 
made  to  bring  radio  into  the  classroom.  The  Ohio  School 
of  the  Air,  for  example,  was  organized  in  1927  under  what 
appeared  to  be  the  most  favorable  conditions.  Adequate 
financial  support  was  provided  by  the  state,  and  cooperation 
and  aid  were  received  from  the  Payne  Fund,  Ohio  State 
University,  Station  WLW  of  Cincinnati,  as  well  as  from 
numerous  public-minded  persons.  It  was  estimated  that  at 
one  time  half  a  million  pupils,  attending  schools  in  twenty 

6  Laine,  Elizabeth,  Motion  Pictures  and  Radio,  Report  of  the  Regent's  In- 
quiry, New  York  State,  McGraw-Hill  Book  Company,  New  York,  1938,  p.  130. 
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different  states,  were  listening  to  these  broadcasts.  Despite 
this  auspicious  beginning,  however,  the  work  of  the  Ohio 
School  of  the  Air  did  not  hold  up.  Many  of  its  programs 
were  either  of  poor  quality  or  were  unfitted  to  classroom 
studies.  Financial  support  and  the  cooperation  of  agencies 
were  gradually  withdrawn.  In  1937  the  undertaking  was 
disbanded.7 

University  Broadcasting.  The  experience  of  institutions  of 
higher  learning  with  radio  education  during  the  last  fifteen 
or  twenty  years  appears  to  be  far  less  impressive  or  promis- 
ing than  that  of  elementary  schools.  For  one  thing,  the  in- 
terest of  universities  was,  from  the  beginning,  drawn  to 
broadcasting  for  the  general  public.  Needless  to  say,  efforts 
to  attract  and  to  instruct  adult  mass  audiences  involve  far 
greater  difficulties  than  do  those  directed  toward  the  pro- 
duction of  classroom  programs. 

In  the  early  years  of  radio  there  was  a  rush  on  the  part  of 
many  educational  institutions  to  set  up  their  own  stations 
with  which  to  take  advantage  of  this  new  marvel  of  com- 
munication. Enthusiasm  ran  high,  but  there  was  little  ap- 
preciation of  the  problems  involved.  There  followed  a  period 
of  disillusion.  A  large  majority  of  the  universities  had  to  give 
up  their  broadcasting  undertakings.  Internal  weakness, 
financial  and  otherwise,  as  well  as  external  pressure  exerted 
by  the  general  needs  of  radio,  combined  to  make  this  in- 
evitable. 

Beginning  with  the  first  broadcasting  license  issued  to  an 
educational  institution  in  1921,  the  number  of  licenses 
granted  increased  rapidly  until,  in  1925,  128  stations  were  in 
operation.  Since  then  there  has  been  a  steady  decline;  100 
stations  were  in  operation  in  1926,  50  in  1930,  and  only  38 
by  the  end  of  1938. 

The  truth  of  the  matter  seems  to  be  that  in  the  early  years 
of  radio,  professors  and  college  administrators,  along  with  a 
good  many  other  people,  had  little  conception  of  how  this 
new  instrument  was  to  be  used  most  effectively.   There  was 

7  Ibid.,  p.  126. 
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little  appreciation  of  the  time,  money,  and  effort  which  the 
production  of  adequate  educational  radio  programs  would 
require.  Many  a  pedagogue  repeated  his  classroom  lecture 
before  the  microphone  without  realizing  that  a  good  teacher 
was  not  necessarily  an  effective  broadcaster.  Commercial 
station  managements  quickly  learned  that  the  development 
and  employment  of  high-class  talent  was  a  paying  proposi- 
tion, but  educational  authorities  were  in  no  financial  position 
to  compete  even  if  they  had  desired  to  do  so.  Likewise, 
newly  perfected  equipment,  equipment  which  improved 
broadcasts  to  the  public,  was  coming  upon  the  market.  The 
federal  licensing  authority  insisted  upon  its  use  although 
most  universities  could  not  afford  to  buy  it.  In  this  same 
period,  the  problem  of  a  crowded  broadcast  spectrum  made 
it  necessary  for  the  federal  licensing  authority  to  insist  that 
all  stations  make  full  use  of  their  allotted  time  on  the  air. 
This  was  another  requirement  which  many  universities 
could  not  fulfill.  Because  of  these  and  other  considerations, 
the  withdrawal  of  a  great  majority  of  educational  institutions 
from  broadcasting  became  necessary. 

These  first  years  in  university  broadcasting,  disappointing 
as  they  appeared,  were  not  without  their  salutary  effects. 
For  one  thing,  professors  learned,  perhaps  for  the  first  time, 
that  radio  technique  was  not  an  easy  thing  to  master  and 
that  high-grade  programs  were  extremely  difficult  to  pro- 
duce. They  began  to  realize,  too,  that  intensive  research  and 
experiment  would  be  needed  before  the  adaption  of  radio  to 
either  formal  or  informal  education  could  be  perfected.  This 
early  experience  likewise  led  eventually  to  the  application  of 
more  systematized  and  organized  efforts  in  coping  with  the 
problems  which  had  arisen. 

The  first  conference  on  educational  broadcasting  was  called 
by  Dr.  Ray  Lyman  Wilbur,  Secretary  of  the  Interior,  on 
May  24,  1929.  In  1930  the  First  Annual  Institute  for  Edu- 
cation by  Radio  was  held  at  Ohio  State  University.  In  that 
same  year  the  National  Advisory  Council  on  Radio  in  Edu- 
cation (NACRE),  composed  of  leaders  from  the  outstanding 
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organizations  of  educators  in  the  country,  was  founded. 
These  beginnings  of  organized  effort  were  to  gather  strength 
and  momentum  in  the  years  to  follow.  In  the  meantime, 
educators  had  a  few  lessons  to  learn  which  could  not  be 
found  in  books,  lessons  which  could  only  be  mastered  through 
direct  experience  with  commercialized  radio.  These  lessons 
are  significantly  recorded  in  the  report  of  the  National 
Advisory  Council  on  Radio  in  Education,  Four  Years  of  Net- 
work Broadcasting. 

"Four  Years  of  Network  Broadcasting" 

Plans  for  the  Program.  In  the  early  part  of  1932  the  Coun- 
cil (NACRE),  in  conjunction  with  the  American  Political 
Science  Association,  undertook  to  present  an  extensive  series 
of  broadcasts  in  the  field  of  civic  education,  entitled,  "You 
and  Your  Government."  The  committee  in  charge  planned 
to  have  a  wide  variety  of  public  questions  dealt  with  in  these 
programs,  which  were  to  run  approximately  fifteen  weeks 
each.  The  National  Broadcasting  Company  offered  and 
made  available  the  very  favorable  and  valuable  time  of 
8 :00-8 :30  on  Tuesday  evenings.  This  time  was  assured  for  a 
period  of  four  years.  The  committee  designed  programs  to 
interest  vast  numbers  of  adult  citizens,  as  well  as  students 
of  high  school  civics.  Although  financial  difficulties  were 
encountered,  every  effort  was  made  to  present  broadcasts  of 
high  standard  and  strict  impartiality.  Various  techniques 
and  types  of  presentation  were  tried,  and  outstanding  speak- 
ers from  academic,  governmental,  business,  and  professional 
fields  were  procured. 

The  Scheduled  Time  Shifted.  The  offer  of  facilities  for  this 
undertaking  had  been  made  by  NBC  unsolicited,  and  a  def- 
inite time  had  been  assured.  Yet  before  the  first  year  had 
elapsed,  NBC,  without  consulting  either  NACRE  or  the 
committee,  sold  the  8:00-8:30  period  for  a  commercial  pro- 
gram, the  "Eno  Crime  Club,"  sponsored  by  the  manufac- 
turers of  Eno's  Effervescent  Salts.  Despite  vigorous  protest 
to  the  NBC,  "You  and  Your  Government"  was  shifted  to 
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7:15-7:45.  Another  situation  arose  in  the  spring  of  1934 
when  for  nine  weeks  speakers  on  the  program  were  required 
to  repeat  their  addresses  in  order  to  reach  the  affiliated  sup- 
plementary southeastern  network.  Time  on  this  network 
had  been  sold  without  warning  to  the  Gillette  Safety  Razor 
Company  for  its  commercial  program,  "Gene  and  Glenn." 

The  NBC  System.  In  order  to  keep  the  record  straight,  it 
must  be  realized  that  NBC  in  1934  served  largely  as  a  clear- 
ing house  for  the  99  stations  which  comprise  its  system. 
Today  it  serves  approximately  171.  It  owns  a  few  of  these 
stations,  but  the  great  majority  of  them  are  owned  and  man- 
aged locally.  NBC  may  try  to  induce  these  stations  to  take 
certain  programs,  but  in  the  last  analysis,  the  acceptance 
of  a  network  offering  depends  largely  upon  the  decisions  of 
privately  owned  local  outlets.  NBC  may  offer  to  sponsor  a 
nation-wide  hook-up,  but  the  actual  extent  of  such  a  hook-up 
will  depend  both  upon  NBC's  efforts  and  upon  the  number 
of  local  managers  who  are  willing  and  able  to  accept  a  given 
program.  Thus  non-commercial  educational  programs  run 
up  against  dual  difficulties — the  paying  commercial  network 
programs  of  the  chains  and  the  competition  from  local  com- 
mercial and  sustaining  programs.  It  was  such  a  situation 
which  finally  induced  the  NACRE  committee  to  conclude 
that,  "in  view  of  the  double  conflict  between  commercial  and 
educational  interests  and  between  the  chains  and  their  in- 
dividual stations,  it  is  useless  at  this  time  to  attempt  sys- 
tematic education  by  national  network  broadcasting  at 
hours  when  it  will  be  available  to  large  adult  audiences."  8 

Competition  with  Commercial  Interests.  These  conclusions, 
moreover,  were  based  not  only  upon  the  incidents  which  have 
been  related  above  but  also  upon  further  difficulties  which 
arose  as  time  went  on.  In  the  summer  of  1934  the  radio  time 
of  "You  and  Your  Government"  was  reduced  to  fifteen 
minutes,  7:30-7:45.   The  other  fifteen  minutes  were  released 

8  Four  Years  of  Network  Broadcasting,  A  Report  of  the  Committee  on  Civic 
Education  by  Radio  of  the  National  Advisory  Council  on  Radio  in  Education 
and  the  American  Political  Science  Association,  The  University  of  Chicago 
Press,  Chicago,  1937,  p.  73. 
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for  commercial  sale.  After  announcements  had  been  pub- 
lished of  program  Series  X  beginning  February  5,  1935,  the 
time  was  shifted  to  7:45-8:00.  Such  changes  did  not  aid 
the  task  of  securing  and  maintaining  an  adequate  network 
of  stations  regularly  throughout  the  year,  a  task  which  pre- 
sents trying  problems  in  itself. 

The  whole  situation,  however,  reached  a  head  with  the 
final  Series  XIII  on  "The  Constitution  in  the  20th  Cen- 
tury." The  committee  spent  months  planning  this  venture, 
which  was  to  go  on  the  air  for  nineteen  weeks,  February  4 
through  June  9,  1936.  The  timeliness  and  importance  of 
the  subject  made  this  program  its  most  significant  experi- 
ment on  the  air,  thus  far.  Yet  despite  the  fact  that  the  first 
broadcast  was  to  commence  on  February  4,  it  was  learned 
on  January  3  "that  nothing  had  yet  been  done  by  the  NBC 
to  secure  a  list  of  stations  over  which  the  new  series  would 
be  carried."  In  the  meantime  Mr.  Tyson,  the  Director  of 
the  NACRE,  had  on  December  29  written  to  the  managers 
of  the  63  stations  of  the  network  who  should  have  been 
offered  the  program  by  NBC,  and  within  a  few  days  half 
of  them  had  replied.  After  much  discussion  and  wrangling 
NBC  finally  wired  its  stations  on  January  8.  On  January  13 
NBC  assured  the  committee  that  the  reason  why  stations 
did  not  reply  promptly  as  to  whether  they  would  accept  the 
new  series  was  "not  because  they  don't  want  to  take  the 
program  but  because  they  are  holding  the  time  for  a  possible 
sale." 

The  delay  and  confusion  were  further  aggravated  by 
last-minute  changes  which  the  NBC  might  have  averted  if 
it  had  so  chosen.  The  results  were  that  at  a  late  date  only  24 
stations  out  of  a  possible  60  were  announced  as  carrying 
Series  XIII  of  "You  and  Your  Government."  Even  this 
group  was  not  solid  in  its  support.  The  committee  was  thus 
forced  to  conclude  that  the  NBC  "had  neither  the  will  nor 
the  power"  to  provide  a  satisfactory  network.  "Our  ex- 
perience has  demonstrated  a  conflict  between  the  commer- 
cial interests  of  the  Broadcasting  Company  and  the  educa- 
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tional  uses  of  radio  which  threatens  to  become  almost  fatal 
to  the  latter.  Educational  broadcasting  has  become  the  poor 
relation  of  commercial  broadcasting,  and  the  pauperization 
of  the  former  has  increased  in  direct  proportion  to  the  grow- 
ing affluence  of  the  latter."  9 

The  case  of  the  NACRE,  unusual  as  it  may  seem,  is  not 
by  any  means  unique  in  the  annals  of  radio.  Similar  situa- 
tions have  been  encountered  by  other  groups  interested  in 
education.  But  the  "irrepressible  conflict"  between  educa- 
tional and  commercial  broadcasting  contains  much  wider 
implications.  Education  in  a  real  sense  is  much  broader 
than  the  work  carried  on  by  schools  and  universities.  It  em- 
braces all  efforts  which  affect  the  tastes,  ideas,  and  actions 
of  people.  It  is  impossible  to  draw  a  strict  line  between  pro- 
grams designed  for  entertainment  and  those  designed  for 
educational  purposes.  The  performance  of  radio  to  date 
has  been  periodically  questioned  in  many  quarters  by  people 
who  hold  that  as  a  social  or  educational  medium  radio  is  not 
by  any  means  realizing  its  potentialities.  In  past  years, 
some  sceptics  have  insisted  that  commercialization  would 
eventually  destroy  radio  as  a  means  of  communication. 
Bitter  criticism  has  been  directed  against  this  "vast  cacoph- 
onous sales  mart  of  the  air"  with  its  "blatant  sales  talk," 
"continual  drivel  of  second  rate  jazz,"  and  its  "sickening 
crooning  by  degenerate  sax  players."  There  is  little  doubt 
that  radio  reached  an  all-time  low  during  the  early  depres- 
sion years. 

Hope  for  the  Future.  There  is  wide  agreement,  however, 
that  during  the  last  few  years  strong  stations  and  especially 
powerful  chains  like  NBC  and  CBS  have  steadily  improved 
their  offerings.  Many  broadcasters  are  making  a  conscious 
attempt  to  carry  out  more  fully  their  responsibility  in  the 
public  interest.  But  criticism,  while  it  has  become  more  mod- 
erate in  tone,  has  not  by  any  means  subsided.  The  lack  of 
balance  in  radio  today  is  constantly  being  pointed  to  as  its 
greatest  weakness.   Raymond  Gram  Swing  recently  put  this 

9  Ibid.,  p.  49. 
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matter  in  no  uncertain  terms  when  he  stated,  ".  .  .  if  what 
the  radio  as  a  whole  provides  the  American  public  as  a  whole 
is  a  balanced  picture  of  American  democratic  civilization, 
we  may  well  be  frightened  for  the  survival  of  that  civiliza- 
tion." 10  The  whole  problem  was  well  summarized  by 
Dr.  John  W.  Studebaker,  U.  S.  Commissioner  of  Education, 
at  the  Eighth  Annual  Institute  for  Education  by  Radio, 
when  he  maintained:  "There  is  no  socially  sound  reason  why 
there  should  be  adequate,  systematic,  and  sustained  provi- 
sion for  an  assured,  regular,  national  coverage  for  ideas  con- 
cerning articles  for  sale,  while  at  the  same  time  there  is  no 
similar  provision  for  the  dissemination  of  knowledge,  ideas, 
ideals,  and  inspiration  which  serve  the  sole  purpose  of  lifting 
the  general  level  of  enlightenment  and  culture."  n 

The  questioning  of  present  arrangements  has  not  been 
confined  to  organized  educators.  Numerous  groups — civic, 
professional,  and  religious — have  urged  changes  in  the  pres- 
ent setup.  Even  the  broadcasters  have  come  forward  with 
plans  for  reform.  While  great  divergence  exists  in  the  vari- 
ous proposals  being  made,  there  is  plenty  of  agreement  that 
this  is  a  matter  of  common  national  concern  and  must  be 
handled  by  the  federal  government.  A  step  in  the  right 
direction  was  made  on  January  27,  1938,  when  the  Federal 
Communications  Commission  reached  a  decision  hailed  by 
some  educators  as  the  "  Magna  Carta"  of  school-room  radio. 
The  commission  decided  to  reserve  exclusively  for  the  use 
of  schools  in  classroom  broadcasting  twenty-five  channels  of 
the  present  radio  band. 

Under  this  arrangement  licenses  will  be  issued  only  to  or- 
ganized non-profit  educational  agencies  transmitting  pro- 
grams to  specific  schools  in  connection  with  regular  courses. 
Hitherto,  schools  with  little  exception  have  depended  upon 
private  broadcasting  companies  for  their  radio  time.  This 
decision  makes  possible  1500  new  high  frequency  broadcast- 
ing stations  with  a  range  of  from  three  to  fifteen  miles,  local 
stations  which  can  be  operated  with  a  minimum  of  expense 

10  Education  by  Radio,  January  1938.  »  Ibid.,  May  1938. 
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and  interference.     The  opportunity  is  indeed  challenging. 
But   as  Dr.   Studebaker  so  aptly  warned  the  educators: 
"Radio  frequencies,  you  know,  are  like  homesteads  or  min- 
ing claims — unless  you  work  them,  you  lose  them." 

The  Public  Interest 

The  Basic  Conflict.  It  must  be  recognized  that  by  provid- 
ing for  a  system  run  and  financed  in  the  interest  of  private 
profit  while  at  the  same  time  insisting  that  the  public  in- 
terest be  made  paramount,  national  policy  in  the  United 
States  appears  to  have  made  inevitable  a  basic  conflict  in 
the  philosophy  and  practice  of  radio.  This  conflict  epitomizes 
in  many  ways  the  larger  issues  which  today  concern  the 
whole  nation.  Fifty  years  ago  the  answer  to  such  issues 
would  have  been  simple,  for  it  was  then  widely  held  that 
the  greatest  public  benefit  resulted  from  free  competition 
between  private  industries.  Radio,  along  with  other  great 
inventions,  under  those  conditions,  would  have  been  open 
to  all  for  private  development  and  exploitation. 

Radio,  however,  is  not  a  phenomenon  of  the  1880's  but 
rather  of  the  post-war  decades.  These  decades  have  chal- 
lenged in  increasingly  serious  manner  the  older  notion  that 
the  general  welfare  is  invariably  served  when  private  inter- 
ests are  provided  with  a  fair  field  in  which  to  compete  with 
each  other.  The  guiding  principles  of  national  policy  which 
govern  the  use  and  control  of  radio  today  are  an  attempt  to 
bridge  the  gap  between  old  dispensations  and  new  realities. 

Possible  Alternatives  to  Commercialization.  Can  this  gap 
be  bridged  successfully  in  the  public  interest?  If  it  cannot, 
then  exclusive  government  ownership  and  operation  cer- 
tainly offer  a  possible  alternative.  That  such  a  step  would 
involve  a  risk  of  the  experience  which  has  overtaken  Euro- 
pean dictatorships  is  a  belief  which  is  shared  at  present  by 
many  divergent  groups.  The  broadcasting  industry  is  not 
by  any  means  alone  in  its  plea  for  the  "American  way"  in 
radio.  There  are  some,  however,  who  frankly  see  the  trend 
towards  government  control  as  inescapable.     Nor  do  they 
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admit  that  democratic  government  need  necessarily  follow 
the  pattern  of  dictatorship.  As  long  as  the  assumption  of 
all  radio  by  the  government  is  democratically  determined 
and  as  long  as  its  administration  is  democratically  controlled, 
they  see  such  a  step  as  the  only  solution  to  the  problem  of 
private  versus  public  interest. 

Is  this  the  only  alternative  to  the  present  setup  of  com- 
mercialized radio ?  In  the  opinion  of  many,  present  owners 
are  not  doing  justice  to  the  task  with  which  they  have  been 
entrusted.  Proposals  have  been  made  that  the  federal  gov- 
ernment operate  a  parallel  chain  of  its  own  broadcasting 
stations  independently,  and  that  its  programs  be  made  avail- 
able free  of  cost  to  private  stations.  Relieved  of  the  pressure 
of  advertisers  and  owners,  such  a  chain  might  become  a 
yardstick  whereby  the  listening  public  can  evaluate  the  rel- 
ative merits  of  private  and  publicly  controlled  systems.  The 
proponents  of  such  plans  also  see  the  necessity  of  greater 
federal  scrutiny  and  control  of  programs,  especially  in  their 
commercial  aspects.  It  is  through  such  measures  as  the 
above  that  they  hope  to  avoid,  on  the  one  hand,  the  dangers 
of  radio  monopolized  by  officialdom  and,  on  the  other  hand, 
the  evils  of  privately  controlled  commercial  broadcasting.12 

Initiative  Taken  within  the  Industry.  It  would  be  very  un- 
wise to  assume  that  the  broadcasting  industry  itself  has  not 
been  aware  of  some  of  its  own  shortcomings  as  well  as  of  its 
responsibility  to  the  public.  Since  the  rise  of  chain  broad- 
casting, much  effort  has  been  directed  not  only  to  the  study 
of  technical  problems  but  also  to  investigation  of  the  needs 
and  desires  of  large  numbers  of  listeners.  Research  has  been 
sponsored  along  social  and  scientific  lines.  Advisory  boards 
composed  of  outstandingly  public-spirited  citizens  have  been 
appointed  to  aid  in  this  work.  The  results  of  such  efforts 
have  become  evident  during  the  last  few  years.  Improved 
programs  and  better  balanced  offerings  are  being  produced 
in  greater  numbers.    The  large  organizations  of  the  broad- 

12  Kerwin,  Jerome,  The  Control  of  Radio,  Public  Policy  Pamphlet  No.  10, 
The  University  of  Chicago  Press,  Chicago,  1934. 


NEWS,    KNOWLEDGE,   AND   SOCIAL   CONTROL      433 

casting  industry,  in  particular,  have  been  in  a  strong  posi- 
tion to  learn  from  experience.  In  fact,  the  pace  has  been  so 
rapid  that  smaller  stations  may,  in  the  future,  find  it  neces- 
sary to  relinquish  their  independence  more  and  more  in 
order  to  furnish  the  high  type  of  service  afforded  through 
the  great  networks. 

Naturally,  the  broadcasting  industry  as  a  whole  does  not 
favor  the  extension  of  government  regulation.  In  spite  of 
its  youth  and  the  difficulty  of  its  problems,  the  industry 
takes  pride  in  its  accomplishments  to  date.  William  C. 
Paley,  president  of  the  Columbia  Broadcasting  System,  and 
David  Sarnoff ,  chairman  of  the  board  of  the  National  Broad- 
casting Corporation,  have  repeatedly  stated  that  the  public 
interest  has  been  placed  first  in  the  functioning  of  their  re- 
spective organizations.13  And  they  have  backed  these  state- 
ments with  an  impressive  array  of  educational,  cultural,  and 
informational  achievements. 

Yet  there  seem  to  be  some  misgivings  even  within  the 
industry  itself.  Whether  these  come  from  an  awareness  of 
subtle  changes  or  whether  they  come  because  radio  is  grad- 
ually being  regarded  as  more  of  a  social  rather  than  a  com- 
mercial instrument  is  difficult  to  say.  Mr.  Sarnoff,  for 
example,  when  before  the  Federal  Communications  Commis- 
sion in  its  recent  hearings  on  network  broadcasting  and  mo- 
nopoly, indicated  at  the  very  outset  that  he  was  not  there  to 
advocate  the  status  quo  in  broadcasting.  He  pointed  out 
that  the  National  Association  of  Broadcasters  had  adopted 
a  Code  of  Ethics  in  1935  and  that  networks  as  well  as  indi- 
vidual stations  had  established  program  codes  of  their  own. 
"But  the  time  has  come,"  he  maintained,  "for  more  posi- 
tive action.  .  .  .  The  fate  of  broadcasting  in  other  nations 
and  the  attacks  on  democracy  throughout  the  world  clearly 
indicate  the  necessity  for  finding  a  democratic  solution  for 
the  problems  of  the  American  system  of  broadcasting — a 
solution  which  on  the  one  hand,  will  enable  us  fully  to  meet 

"Sarnoff,  op.  cit.,  p.  7.  See  also  Paley,  William  S.,  "Twelve  Months," 
Columbia  Broadcasting  System,  1939. 
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the  social  obligations  of  radio,  and  on  the  other,  will  protect 
our  traditional  freedom." 

Proposed  Voluntary  System  of  Self- Regulation.  Mr.  Sarnoff 
strongly  recommended  that  the  broadcasting  industry  itself 
adopt  a  thoroughgoing  voluntary  system  of  self-regulation 
in  its  field  of  public  service,  and  that  steps  be  taken  to  make 
such  voluntary  action  effective.  He  urged  that  the  time  was 
ripe  for  the  various  groups  within  the  industry  to  combine 
and  correlate  their  experience.  He  foresaw  the  emergence  of 
a  code  providing  for  standards  far  in  advance  of  any  pre- 
viously undertaken.  He  stated  that  in  making  this  code,  the 
industry  not  only  should  ascertain  the  views  of  broadcasters, 
but  also  should  seek  the  advice  of  representative  public 
groups  and  of  the  Federal  Communications  Commission; 
that  once  formulated,  the  provisions  of  such  a  code  should 
be  made  familiar  to  the  public;  and  that  all  broadcasting 
networks  and  stations  should  be  invited  and  encouraged  to 
adopt  it.  Finally,  Mr.  Sarnoff  suggested  that  the  code  be 
administered  by  a  suitable  agency  representative  of  the  en- 
tire industry  and  that  it  be  subject  to  periodic  review  and 
revision  by  the  industry.14  These  recommendations  were 
heeded;  a  code  was  adopted  by  broadcasters  in  the  winter 
of  1939. 

Recommendations  by  the  Federal  Council  of  Churches. 
Somewhat  similar  proposals  are  stressed  by  the  Federal  Coun- 
cil of  the  Churches  of  Christ  in  America  in  its  report  Broad- 
casting and  the  Public.  This  careful  study,  published  in  1938, 
naturally  emphasizes  the  role  of  voluntary  groups  outside 
the  broadcasting  industry.  "It  is  doubtful,"  the  report 
maintains,  "whether  so  important  a  function  as  the  licensing 
of  broadcasting  stations  can  be  satisfactorily  performed  ex- 
cept with  the  full,  regularized  cooperation  of  those  groups 
which  are  the  authentic  expression  of  the  various  forms  of 
community  life." 

Self-regulation  through  codes  adopted  by  the  broadcasting 
companies  is  undoubtedly  important.   But  this,  in  the  opin- 

14  SarnofT,  op.  cit.,  p.  21. 
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ion  of  the  report,  is  not  enough.  Further  safeguards  are 
needed  if  standards  expressive  of  the  public  interest  are  to 
be  maintained  and  improved.  Efforts  of  the  industry  need 
to  be  implemented  from  without. 

While  it  is  utterly  opposed  to  censorship  of  radio  programs, 
the  Federal  Council  of  Churches  sees  the  necessity  of  clari- 
fying and  strengthening  the  Federal  Communications  Com- 
mission's present  position  with  regard  to  program  quality. 
Hitherto,  in  granting  renewal  of  a  license,  the  commission 
has  occasionally  considered  the  quality  of  a  station's  past 
programs.  This  has  been  done  especially  where  two  or  more 
applicants  have  applied  for  the  same  frequency.  Adminis- 
trative discretion  rather  than  a  specific  mandate  by  law  has 
guided  the  commission  on  these  rare  occasions.  The  Federal 
Council  of  Churches  in  its  report  recommends  that  such  a 
procedure  be  made  routine,  and  that  if  necessary  it  be  enacted 
by  law.  The  commission,  in  other  words,  in  granting  or  re- 
jecting a  station's  request  for  renewal  of  license,  should  make 
the  quality  of  past  performance  its  major  consideration. 

More  important  than  this  single  specific  suggestion  is  the 
general  recommendation  that  voluntary  group  action  be 
widely  employed,  in  that  it  constitutes  the  only  method 
whereby  the  community's  rights  and  interests  can  be  pre- 
served. Groups  which  have  been  recognized  as  the  authentic 
expression  of  economic,  professional,  and  cultural  interests 
must  be  made  articulate.  For  this  is  the  one  real  way  by 
which  the  broadcasting  industry  can  be  informed  of  the 
needs  of  the  public.  "We  believe  the  most  effective  way  to 
achieve  equity  and  to  maintain  liberty  is  to  provide  for 
cooperative  action  on  the  part  of  disinterested  groups  .  .  . 
looking  toward  the  enrichment  of  radio  programs  through 
the  assignment  of  frequencies  to  those  applicants  who  are 
most  responsive  to  public  opinion  and  most  sensitive  to  social 
needs."  This  is  the  democratic  approach  to  the  building  of 
standards;  and  the  Federal  Council  of  Churches  is  fully 
aware  that  the  democratic  process  is  not  quickly  and  easily 
achieved.   It  is  one  process,  however,  by  which  the  problem 
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of  control  confronting  the  radio  industry  today  may  be  met. 
For  it  leads  to  a  policy  which  is  neither  unregulated  compe- 
tition nor  arbitrary  control  by  government. 

Final  Policies  Yet  to  Be  Decided.  Educators,  broadcasters, 
churchmen,  and  members  of  other  representative  groups — 
all  have  their  ideas  of  what  might  be  accomplished  in  the 
broadcasting  industry.  Yet  it  would  be  a  mistake  to  assume 
that  such  groups  in  particular,  or  the  American  people  in 
general,  have  made  up  their  minds  as  to  just  what  should 
be  done.  The  present  social  effects  of  radio  are  difficult  to 
evaluate.  Its  future  potentialities  are  even  more  difficult  to 
predict.  There  are,  as  a  result,  no  short  cuts  when  it  comes 
to  building  methods  of  control  adequate  to  express  the  needs 
of  the  community.  Such  building  is  bound  to  be  experi- 
mental in  nature  and  subject  to  trial  and  error. 

The  case  of  radio  illustrates  in  a  very  striking  manner  the 
broad  problem  which  is  created  by  the  impact  of  technology. 
Invention  and  the  machine  tend  to  develop  rapidly;  social 
and  political  arrangements  tend  to  change  slowly.  The  per- 
fection of  new  tools  and  mechanisms  is  pushed  along  at  high 
speed,  whereas  methods  for  controlling  their  impact  are  slow 
in  evolving.  The  art  of  domesticating  machines,  of  subject- 
ing them  to  social  purposes,  is  as  yet  little  developed.  A 
nation  so  busy  with  building  and  producing  has  had,  until 
recently,  little  time  in  which  to  consider  the  ends  or  goals 
toward  which  all  this  activity  has  been  leading. 

If  there  is  one  thing  which  the  case  of  radio  demonstrates 
it  is  that  the  older  notion  of  laissez-faire  is  untenable  as  a 
guide  to  national  policy.  Controls  which  prevent  a  great 
industry  from  making  new  inventions  subject  to  exploitation 
cannot  come  entirely  from  within  that  industry.  The  power 
of  government  as  well  as  the  influence  of  voluntary  groups 
must  be  enlisted  if  the  public  is  to  be  protected.  The  present 
transition  in  broadcasting  is  characteristic  of  the  larger  quest 
for  methods  which  will  insure  social  responsibility  in  the  use 
of  the  vast  resources  of  the  nation.  The  public  interest  in  a 
dynamic  order  does  not  permit  of  easy  panaceas.    It  is  de- 
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pendent  as  much  upon  constant  adjustment  as  upon  eternal 
vigilance. 
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Conclusion 


CHAPTER  XXII 
TECHNOLOGY  AND  THE  NEW  SOCIETY 

A  Mature  Nation.  The  march  of  American  democracy — 
the  winning  of  a  continent,  the  building  of  cities  and  the 
harnessing  of  nature  through  science  and  industry — has 
conquered  the  last  of  the  old  frontier.  But  a  new  frontier 
remains  to  be  met.  For  as  an  ancient  thinker  wisely  put  it  : 
communities  first  arise  among  men  so  that  they  may  live, 
but  they  continue  only  that  men  may  live  well.  A  nation  in 
its  youth  may  readily  afford  to  spend  its  patrimony  with 
reckless  abandon;  but  a  sound  maturity  demands  that  the 
utilization  of  its  resources,  natural  and  human,  be  directed 
to  the  widest  common  good. 

Machines  do  not  exist  in  a  vacuum.  They  affect  deeply 
all  aspects  of  life,  and  their  very  existence  gives  rise  to  nu- 
merous and  constant  problems  outside  of  the  engineering 
field.  The  mechanical  cotton-picker,  for  example,  about 
which  there  has  been  much  discussion  of  late,  has  tremendous 
possibilities.  It  is  a  great  potential  labor-saving  device.  The 
application  of  such  a  single  innovation,  however,  would  raise 
economic,  social,  and  political  problems  of  real  magnitude. 
For  experts  have  estimated  that  its  adoption  would  mean 
the  immediate  displacement  of  half  a  million  and  the  even- 
tual ousting  of  four  million  cotton-pickers  in  the  South. 

The  mechanical  cotton-picker  is  but  one  case.  What  of 
the  thousands  upon  thousands  of  machines  which  go  into 
the  making  of  present-day  technology?  This  technology, 
it  is  often  maintained,  has  grown  in  striking  fashion  but  has 
never  been  fully  assimilated  within  the  social  order.  In  other 
words,  society  is  seeking  appropriate  economic  and  political 
methods  for  dealing  with  the  impact  which  invention  has 
made  upon  the  social  order  in  recent  decades.    Careful  ob- 
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servers  hold  differing  opinions  as  to  the  success  of  the  adjust- 
ment; but  there  is  widespread  agreement  that  unless  man- 
kind can  utilize  technical  equipment  more  effectively  and 
sanely  in  the  future  than  it  has  in  the  past,  it  will  meet  with 
retrogression  and  chaos.  The  creation  of  machines  results 
in  power  over  men  as  well  as  over  nature.  There  is  no  guar- 
antee as  yet  that  such  power  will  be  used  wisely  and  justly. 
Speaking  of  the  future  of  chemistry  the  Nobel  Prize  win- 
ner, Professor  Harold  C.  Urey,  recently  declared: 

"Chemistry  can  and  perhaps  will  destroy  our  European  civili- 
zation. I  do  not  believe  it  is  too  much  to  say  that  a  complete 
destruction  of  our  civilization  may  result,  if  the  people  of  the 
world  desire  to  make  way  with  themselves  chemistry  will  aid 
them.  It  will  destroy  people,  their  material  possessions  and  will 
dissipate  and  destroy  the  resources  of  the  earth. 

"But  a  very  different  future  of  chemistry  can  be  painted  if 
people  so  desire.  If  chemistry  is  permitted  to  develop  its  energies 
to  peaceful  pursuits  an  abundance  of  goods  valuable  to  man  can 
be  produced  and  in  addition  it  can  contribute  to  man's  knowl- 
edge of  the  universe  and  his  place  in  it.  It  will  help  to  free  him 
from  superstition  and  error  and  will  bring  him  intellectual 
pleasure."  l 

Building  and  Expansion 

The  Nineteenth  Century.  A  bold  diagnosis  of  American 
development  might  well  begin  with  the  observation  that  the 
nineteenth  century  was  an  unprecedented  era  of  building 
and  expansion,  an  era  in  which  the  work,  though  not  the 
influence,  of  the  scientist  and  engineer  was  probably  as  im- 
portant as  that  of  the  financier  and  industrialist.  When  in 
the  thirties  of  the  last  century  the  two  expert  craftsmen, 
Phineas  Davis  in  York,  Pennsylvania,  and  Matthew 
Baldwin  in  the  old  city  of  Philadelphia,  turned  their  atten- 
tion from  watchmaking  to  the  building  of  locomotives,  their 
move  symbolized  the  beginning  of  a  new  age.  It  was  indica- 
tive of  much  wider  change — that  which  was  to  turn  the 
American  scene  of  small  household  economy  into  one  of 

1  John  MacCormac  in  The  New  York  Times,  June  30,  1938. 
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large-scale  industrialism.  The  growth  of  this  industrial  order 
has  been  described  frequently  in  terms  of  the  westward  ex- 
pansion of  a  nation  and  the  subjugation  of  its  physical  en- 
vironment through  science  and  technology. 

Men  and  machines:  men  to  present  the  initiative  and  di- 
rection, machines  to  give  the  technique  and  power  whereby 
nature  was  to  be  subdued  and  rendered  productive.  Digging 
into  the  bowels  of  the  earth,  cutting  down  vast  forests,  erect- 
ing the  metropolis,  conquering,  in  short,  both  earth  and  sky 
— these  brought  results  which  the  contemporary  individual 
takes  largely  for  granted.  His  electricity,  running  water, 
gas,  refrigeration,  washing  machine  and  toaster,  the  numer- 
ous means  of  transportation  and  communication  which  he 
employs,  the  typewriter  which  he  pounds,  the  machinery 
which  he  operates — innumerable  mechanical  devices  and 
improvements  determine  his  daily  life  and  have  come  to  be 
accepted  as  natural  elements  in  the  scheme  of  things. 

A  Golden  Future.  Until  recent  years  one  of  the  main  char- 
acteristics of  the  American  outlook  was  a  general  faith  in 
progress.  Sharing  this  faith  were  the  millions  upon  millions 
of  individuals  whose  opportunities  to  climb  the  ladder  of 
success  appeared  unlimited,  opportunities  which  did  not 
seem  to  stop,  short  of  the  Presidency  itself.  Thrift,  hard 
work,  and  the  drive  of  private  initiative  were  looked  upon 
as  the  means  through  which  wealth  could  be  acquired;  and 
because  the  country  was  largely  lacking  in  traditional  class 
distinctions,  wealth  was  identified  with  prestige  as  well  as 
power.  Given  this  setting,  competition  was  meant  to  serve 
as  a  mechanism  whereby  the  ablest  were  allowed  to  reach 
the  top  while  at  the  same  time  maximum  service  was  as- 
sured the  public.  Monopoly  was  to  be  feared;  but  with  its 
elimination,  automatic  adjustment  in  accord  with  economic 
law  would  direct  the  efforts  of  private  individuals  in  such  a 
way  as  to  benefit  the  common  good. 

Even  the  most  hardened  critic  will  agree  that  by  compari- 
son with  other  countries  America  was  indeed  a  land  of  eco- 
nomic promise.    The  manifold  activities  which  led  to  the 
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accumulation  of  great  fortunes  by  the  few  resulted  simul- 
taneously in  the  stimulation  of  a  steadily  rising  standard  of 
living  shared  by  the  many.  Given  vast  natural  resources,  an 
increasing  population,  and  expanding  markets,  a  youthful 
country  found  neither  the  time  nor  the  need  to  question  a 
faith  that  was  pointing  the  direction  of  its  manifest  destiny. 
This  was  America. 

But  this  material  heritage  was  achieved  at  a  cost  not 
always  appreciated.  So  busy  were  past  generations  with 
building  and  production  that  they  had  little  opportunity  to 
evaluate  the  kind  of  social  order  which  was  growing  up  in 
their  midst.  So  much  time,  money,  research  were  devoted  to 
the  physical  sciences  and  to  resultant  technical  develop- 
ment that  by  comparison  the  relationships  between  men — 
the  problems  of  social,  economic,  and  political  adjustment — 
were  more  or  less  neglected. 

Farmers.  Critical  voices,  nevertheless,  were  raised  from 
time  to  time.  Back  in  the  eighties  and  nineties,  the  farmers 
of  the  Midwest  had  organized  in  protest.  They  had  even 
formed  a  Populist  Party  with  a  radical  program  standing  for 
the  government  ownership  of  railroads,  telephones,  and  tele- 
graphs, the  return  to  the  government  of  excess  land  granted 
to  the  railroads,  and  the  free  coinage  of  silver.  In  its  plat- 
form of  1892  the  Populist  Party  denounced  economic  ex- 
ploitation in  no  uncertain  terms:  "The  fruits  of  the  toil  of 
millions  are  boldly  stolen  to  build  colossal  fortunes  for  the 
few,  unprecedented  in  the  history  of  mankind ;  and  the  pos- 
sessors of  these,  in  turn,  despise  the  republic  and  endanger 
liberty."  In  that  same  year  the  Populist  candidate  for  Presi- 
dent, James  Weaver,  polled  over  a  million  votes  and  actu- 
ally carried  four  states  in  the  electoral  college.  But  as  with 
other  agrarian  uprisings,  the  Populist  movement  was  des- 
tined to  be  absorbed  in  the  regular  fashion,  returning  pros- 
perity bringing  its  ultimate  dissolution. 

Workers.  Organized  labor,  on  the  other  hand,  under  the 
guidance  of  Samuel  Gompers,  early  acquired  that  job  and 
wage  consciousness  which  was  to  limit  its  outlook  and  aspira- 
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tions  throughout  its  entire  history.  Preoccupied  with  day 
by  day  disputes  and  representing  as  it  did  an  aristocracy  of 
skilled  workers,  the  American  Federation  of  Labor  neither 
cultivated  nor  developed  a  social  policy  far  beyond  that  of 
"rewarding  its  friends  and  punishing  its  enemies."  To  the 
left  of  organized  labor  and  outside  its  ranks,  however,  spo- 
radic movements  and  ardent  criticism  from  radical  and 
socialist  quarters  served  to  stir,  from  time  to  time,  the  com- 
placent atmosphere  of  pre-war  America.  The  socialist  move- 
ment in  its  early  days  succeeded  in  producing  an  organizer 
of  the  type  of  Daniel  De  Leon  and  later  on  a  leader,  Eugene 
Debs.  Just  preceding  the  World  War,  the  I.  W.  W.  managed 
to  command  wide  attention  for  a  brief  period.  But  in  the 
main,  the  left  wingers  were  destined  to  be  weak  in  organiza- 
tion and  highly  ineffective  in  appeal.  A  Victorian  belief  in 
inevitable  material  progress  required  little  criticism  or  ad- 
vice. 

Liberals.  More  effective,  perhaps,  were  the  liberals  arid 
progressives  in  their  attack  upon  problems  which  had  been 
raised  by  the  new  industrialism.  Their  status  and  ideology, 
by  and  large,  could  not  be  disparaged  as  "foreign"  in  origin. 
Their  work,  whether  as  writers  or  as  statesmen,  signified  the 
abandonment  in  some  quarters,  at  any  rate,  of  nineteenth- 
century  individualism  and  the  adoption  of  the  idea  of  "the 
general  welfare"  as  the  basis  of  public  policy.  The  earlier 
books  of  Walter  Lippmann  and  the  writings  of  such  publi- 
cists as  Herbert  Croly  and  Walter  Weyl  were  largely  a  plea 
for  social  programs  more  adequate  to  the  needs  of  a  growing 
industrial  democracy.  However,  the  influence  of  such  writers 
was  extremely  limited. 

Those  who  raised  queries  remained  to  a  large  extent  un- 
heard or  unrecognized.  Thorstein  Veblen,  one  of  the  most 
penetrating  thinkers  of  pre-war  America,  concluded  that 
the  evolving  situation  was  far  from  satisfactory;  that  while 
the  development  of  business  enterprise  and  technical  knowl- 
edge had  gone  hand  in  hand  in  the  creation  of  nineteenth- 
century  industrialism,  a  stage  had  been  reached  where  pe- 
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cuniary  interests  formed  an  inevitable  obstacle  to  techno- 
logical advance.  He  foresaw  that  the  price  system  and  high 
finance,  faced  with  intensified  crises  and  incapable  of  adjust- 
ment, would  unavoidably  give  way  to  engineering  principles 
and  technicians.  But  Thorstein  Veblen,  though  he  left  some 
disciples  who  were  to  carry  on  his  analysis,  was  in  his  own 
day  known  to  only  a  small  academic  circle.  This  was  the 
case  with  many  lesser  critics. 

Of  far  greater  influence  was  the  work  of  such  progressive 
statesmen  as  Theodore  Roosevelt  and  Woodrow  Wilson.  In 
his  attack  upon  "the  malefactors  of  great  wealth,"  Roosevelt 
crystallized  the  resentment  against  powerful  corporations 
which  was  to  become  the  rallying  point  of  later  reform  move- 
ments. Wilson  in  his  "New  Freedom"  likewise  attacked  the 
industrial  and  financial  oligarchy  of  his  day.  Roosevelt  was 
at  bottom  a  great  believer  in  individual  grit  and  initiative; 
Wilson  desired  nothing  so  much  as  the  restoration  of  small 
enterprise.  To  both,  government  was  to  concern  itself 
mainly  with  the  function  of  enforcing  those  conditions  under 
which  free  competition  could  thrive.  Accordingly,  progres- 
sive legislation  passed  during  the  first  two  decades  of  the 
twentieth  century  was  designed  primarily  to  eradicate  abuses 
of  the  prevailing  system  without  essentially  challenging  the 
underlying  assumptions  of  that  system. 

The  Facts  Seemed  to  Speak  for  Themselves.  Eras  of  vast 
expansion  have  a  habit  of  developing  an  immunity  against 
their  critics.  The  meteoric  rise  of  the  United  States  in  recent 
decades  is  almost  beyond  the  ordinary  imagination.  The 
population  growth— from  38,500,000  in  1870  to  over  122,- 
000,000  in  1930 — in  itself  presents  data  the  full  meaning  of 
which  is  difficult  to  conceive.  When,  in  addition,  the  fact 
that  the  mechanical  power  available  increased  from  70,000,- 
000  horsepower  in  1900  to  1,000,000,000  horsepower  in  1930 
is  taken  into  account,  the  latter  amounting  to  40  horsepower 
or  the  equivalent  of  400  human  slaves  per  family,  growth  in 
the  potentialities  of  machines  almost  defies  analysis.  Per- 
fection of  power-driven  machinery  made  possible  the  wide 
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expansion  of  old  industries.  It  also  gave  impetus  to  the  crea- 
tion of  totally  new  enterprises.  Giant  undertakings  practi- 
cally unknown  fifty  years  before — the  manufacture  of  the 
automobile,  the  telephone,  the  typewriter,  the  phonograph, 
and  the  refrigerator;  the  building  of  utilities  concerned  with 
transportation,  communication,  and  the  transmission  of  light 
and  power — to  mention  but  a  part  of  the  story,  were  made 
possible  through  the  advancement  of  science  and  engi- 
neering. 

Twentieth-Century  Boom.  The  prosperous  twenties,  like  the 
pre-war  decades,  carried  on  largely  unshaken  in  their  essen- 
tial beliefs.  While  billion-dollar  corporations  made  their 
appearance  for  the  first  time  in  history,  the  productivity  per 
worker  increased  at  an  astounding  rate.  In  the  manufactur- 
ing industries,  according  to  Frederick  C.  Mill's  estimate,  the 
output  per  worker  grew  43  per  cent  between  1919  and  1929. 
Increased  production  through  the  further  use  of  mechanical 
inventions  and  improvements  seemed  boundless. 

It  is  small  wonder  that  a  nation  in  the  midst  of  such  revo- 
lutionary change  found  little  time  in  which  to  take  stock  of 
itself.  Few  epochs  in  history  have  witnessed  such  drastic 
transformation  of  an  entire  material  culture.  Attracted  by 
the  rapid  increase  of  wealth,  men  were  inducted  into  an  un- 
ceasing drive  towards  greater  and  greater  building  and  pro- 
duction. Midst  this  transformation,  the  benefits  of  a 
machine-power  age  were  largely  unquestioned.  True  enough, 
there  appeared  warning  signals  which  commentators  could 
later  identify.  Such  industries  as  coal  and  textiles  showed 
symptoms  of  wide  maladjustment;  the  disparity  between 
agricultural  and  industrial  prices  raised  serious  discrepan- 
cies; unemployment  was  beginning  to  make  itself  felt. 
What  matter?  These  were  but  small  eddies  in  the  torrent 
which  was  sweeping  the  country  through  a  boom  period. 
Belief  in  an  economic  order  self-adjusting  in  nature,  in  such 
a  period,  presented  a  satisfactory  enough  justification  for 
neglecting  problems  which  were  later  to  become  para- 
mount. 
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The  Lean  Thirties 

Economic  Depression.  Future  historians  may  well  regard 
the  nineteenth  century  in  America  as  having  ended  in  the 
year  1929.  They  may  record  the  period  which  followed  the 
collapse  in  the  fall  of  1929  as  one  in  which  the  entire  Ameri- 
can system  was  tested  almost  to  a  breaking  point.  Writing 
in  the  midst  of  the  depression,  the  publicist  George  Soule 
was  able  to  discern  the  early  stages  of  the  coming  American 
revolution.  To  him,  the  far-reaching  bewilderment  and 
disintegration  of  the  economic  leadership  of  the  country  was 
an  omen  whose  future  significance  ought  not  to  be  under- 
estimated. Not  that  there  could  be  distinguished  at  the 
same  time  a  well- articulated  and  organized  group  to  take 
over  the  reigns  of  power.  But  the  ferment  of  ideas,  shifting 
of  alliances,  and  disillusionment  with  the  old  order — all  of 
these  appeared  as  elements  in  an  historical  process  which 
pointed  to  the  eventual  coalescence  of  factors  leading  to 
drastic  change. 

One  fact,  in  all  events,  became  clearer  as  business  receded : 
the  splendid  industrial  equipment  which  technology  and 
science  had  made  possible  was  incapable  automatically  of 
staving  off  disaster.  Machines  can  operate  only  after  men 
have  made  decisions;  they  cannot  determine  the  ends  to 
which  they  will  be  used,  nor  the  ideas  and  ideals  to  which 
they  will  be  subjected. 

This  notion  became  the  focal  point  for  many  observers 
during  the  depression.  It  was  reiterated  by  visionaries  and 
proposers  of  panaceas,  as  well  as  by  publicists  and  scholars 
of  rank  and  reputation.  Among  the  many  schemes  which 
claimed  consideration  at  the  time,  one  of  the  most  interesting 
was  the  movement  known  as  technocracy.  The  widespread 
attention  given  to  technocracy,  although  not  long-lived,  was 
highly  indicative  of  the  state  of  the  public  mind. 

The  Technocrats.  The  thesis  of  technocracy  was  not  en- 
tirely new,  but  it  was  presented  in  a  novel  and  startling 
manner.  Stripped  of  technical  frills,  the  argument  called  at- 
tention, to  begin  with,  to  the  tremendous  amount  of  energy 
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generated  by  machines.  Utilization  of  mechanical  power 
meant  the  outmoding  of  man  power.  Accordingly,  the  de- 
pression marked  the  end  of  an  epoch.  For  the  rise  in  use  of 
mechanical  power  had  been  so  rapid  as  to  bring  about  a 
swift  decline  in  the  demand  for  labor,  and  the  prevailing 
order,  regulated  as  it  was  by  the  price  system  (some  call  it 
laissez-faire),  was  inevitably  to  disappear.  The  revolution 
in  technology,  in  other  words,  had  made  unavoidable  the 
collapse  of  the  old  economy. 

It  is  perhaps  unnecessary  to  attempt  to  explain  the  claims 
by  which  the  technocrats  intended  to  run  the  country  under 
a  system  based  on  energy  units,  rather  than  prices ;  by  their 
critical  diagnosis  of  the  present  order  rather  than  their  prog- 
nosis of  the  future  they  sounded  a  note  which  had  become 
fairly  widespread.  Certainly  numerous  observers  of  the  lean 
thirties  took  the  paradox  of  "poverty  in  the  midst  of  plenty  " 
as  a  starting  point.  Few  doubted  that  the  industrial  plant 
of  the  country  was  sufficient  to  produce  an  abundance  of 
goods;  the  real  problem  lay  in  the  direction  of  distribution 
and  consumption. 

Other  Proposals.  There  was  one  important  difference, 
however,  between  technocracy  and  other  programs.  To  tech- 
nocrats, the  downfall  of  the  old  economy  and  the  coming  of 
the  new  regime  run  by  technicians  and  engineers  appeared 
automatic  in  nature.  To  proponents  of  other  programs,  al- 
teration could  come  only  through  conscious  and  directed 
effort.  Proposals  for  a  planned  economy,  for  the  redistribu- 
tion of  income  and  wealth,  the  control  of  investments,  the 
reinforcement  of  purchasing  power  through  social  credit,  and 
for  monetary  reforms — these  and  many  others  circulated 
widely. 

"Social  Trends.'"  The  future  commentator  will  undoubt- 
edly uncover  the  vast  array  of  ideas  and  schemes  which  rose 
(and  fell)  in  the  early  thirties.  Outstanding  in  the  appraisal 
of  this  array  will  be  the  report  made  in  1933  by  the  Presi- 
dent's Research  Committee  on  Social  Trends.  Unlike  some 
more  limited  attempts  to  analyze  the  American  scene,  this 
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study  was  undertaken  with  the  express  purpose  of  examining 
the  outlook  in  its  entirety.  For  this  task  the  efforts  of  many 
of  the  ablest  scholars  and  scientists  in  the  country  were  en- 
listed: men  of  highest  standing  in  research  and  academic 
circles,  men  of  unquestioned  reliability  and  reputation.  The 
immediate  influence  of  such  diagnosticians  may  not  be  im- 
pressive, but  the  contribution  made  by  them  is  likely  to  be 
enduring  in  influence. 

Tins  committee,  appointed  in  the  spring  of  1929  by  Presi- 
dent Hoover  to  make  a  study  of  social  trends  in  the  United 
States,  reported  four  years  later  of  the  growing  "tension 
zones"  within  the  country.  While  not  desirous  of  being  un- 
duly alarmist,  the  committee  nevertheless  felt  that  it  would 
be  highly  negligent  if  it  did  not  face  the  "stark  and  bitter 
realities,  .  .  .  the  imminent  perils  in  further  advance  of  our 
heavy  technical  machinery  over  crumbling  roads  and  shak- 
ing bridges."  The  crux  of  the  situation,  it  found,  lay  in  the 
unequal  rates  of  change  which  had  taken  place  in  different 
parts  of  the  social  order — in  science,  economy,  government, 
education.  Production,  for  example,  had  altered  faster  than 
the  capacity  to  consume;  improvement  in  machinery  had 
displaced  labor  more  rapidly  than  labor  could  be  absorbed; 
the  automobile  had  affected  urban  growth,  crime,  the  fam- 
ily, law — very  often  before  there  was  an  adequate  chance 
for  adjustment.  As  a  rule,  new  invention  and  scientific 
advance — technological  changes,  in  short — were  found  to 
alter  most  rapidly  and  hence  to  be  the  great  disturbers  of 
balance. 

"How  can  society  improve  its  economic  organization  so 
as  to  make  full  use  of  the  possibilities  held  out  by  the  march 
of  science,  invention  and  engineering  skill,  without  victim- 
izing many  of  its  workers,  and  without  incurring  such  general 
disasters  as  the  depression  of  1930-1932?"  This  was  one  of 
the  major  queries  posed  by  the  committee.  While  not  called 
upon  to  prescribe  remedies,  the  committee  pointed  out  that 
a  policy  of  drift  might  lead  inevitably  to  chaos  and  eventu- 
ally to  dictatorship.    Only  through  planning  and  conscious 
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control  could  a  better  adjustment  between  man  and  his 
material  culture  be  achieved.  Public  policy  must  concen- 
trate upon  integrating  more  effectively  the  swiftly  changing 
elements  in  American  life. 

The  implementation  of  such  public  policy,  according  to 
the  committee,  may  be  advanced  along  many  lines.  There 
may  be  expected  a  growing  effort  among  individuals  to  di- 
rect their  attention  towards  the  solution  of  problems  rather 
than  towards  the  mere  assembling  of  data  as  in  the  recent 
past.  Fact-finding  is  now  carried  on  by  many  agencies  and 
groups ;  its  next  phase  will  emphasize  much  more  than  hereto- 
fore the  importance  of  interpretation  and  synthesis.  The 
large  amount  of  research  and  planning  already  undertaken 
by  government  at  all  levels  shows  promise  for  the  wide  de- 
velopment of  this  form  of  organization.  Next,  the  organized 
social  scientists  may  make  their  contribution.  Eventually, 
there  may  emerge  a  "National  Advisory  Council,  including 
scientific,  educational,  governmental,  economic  (industrial, 
agricultural  and  labor)  points  of  contact,  or  other  appropri- 
ate elements,  able  to  contribute  to  the  consideration  of  the 
basic  social  problems  of  the  nation." 

The  National  Resources  Committee 

A  National  Planning  Board.  The  above  proposal  was  not 
long  in  taking  form.  The  report  of  the  President's  Research 
Committee  on  Social  Trends  first  appeared  in  January  1933, 
in  the  midst  of  the  depression.  On  July  20,  1933,  the  Admin- 
istrator of  Public  Works  appointed  a  National  Planning 
Board  whose  main  functions  were  to  advise  and  assist 
the  Administrator  in  the  preparation  of  the  "comprehen- 
sive program  of  public  works"  required  by  the  National 
Recovery  Act.  On  June  30,  1934,  through  Executive  order 
issued  by  President  Roosevelt,  the  National  Resources  Board 
was  set  up  as  an  independent  executive  agency  of  the  federal 
government  to  supersede  the  National  Planning  Board. 
From  a  planning  body  under  the  Administrator  of  Public 
Works  this  agency  was  transformed  into  an  independent 
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agency  with  much  wider  scope  and  direct  responsibility  to 
the  nation's  Chief  Executive. 

Among  the  functions  to  be  assumed  by  the  board  were 
those  of  initiating  independent  inquiries  into  various  aspects 
of  a  national  program  and  of  presenting  the  results  of  its 
research  and  reflection  together  with  its  findings  and  recom- 
mendations to  the  President  as  well  as  to  other  governing 
bodies  of  the  nation.  Final  decisions  on  national  policy  are, 
of  course,  the  responsibility  of  the  elected  representatives  of 
the  people;  but  such  a  board  through  its  detachment  from 
politics,  its  scientific  integrity,  and  its  sheer  ability  could 
play  an  outstanding  role,  and  "might  well  contribute  to 
those  in  responsible  control,  facts,  interpretations  and  sug- 
gestions of  far-reaching  significance." 

"Technological  Trends."  Beginning  in  1934,  the  National 
Resources  Board,  which  subsequently  became  known  as  the 
National  Resources  Committee,  undertook  and  produced  a 
number  of  studies  of  outstanding  merit.  In  the  winter  of 
1935-1936  an  investigation  of  technology  was  initiated 
through  the  efforts  of  the  Science  Committee  of  the  National 
Resources  Committee.  In  a  real  sense,  this  technology  study 
began  where  the  President's  Committee  on  Social  Trends 
had  left  off.  That  group  had  recommended  that  the  complex 
problems  of  the  contemporary  scene  be  handled  intelligently 
through  the  understanding  of  social  change.  The  fact  that 
scientific  discovery  and  invention  were  found  to  have  altered, 
as  a  rule,  more  rapidly  than  other  factors,  made  investiga- 
tion of  technological  change  a  first  step  in  evaluating  lack  of 
balance.  Hence  a  survey  of  the  broad  field  of  technology  and 
its  impact  upon  society  was  deemed  advisable. 

This  undertaking  represented  in  many  respects  a  pioneer- 
ing work  never  before  attempted  by  either  a  private  or  a 
governmental  agency.  Not  only  in  its  particular  scope  but 
also  in  its  concentration  upon  the  near  future  as  the  focal 
point  of  study  did  this  report  form  a  genuine  departure  from 
preceding  investigations.  Although  the  report  aimed  to 
record  the  current  status  of  technology  in  various  fields  of 
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engineering  and  science,  it  went  beyond  this  in  attempting 
to  project  trends  of  inventions  into  the  near  future  and  in 
trying  to  indicate  the  probable  social  effects  of  such  develop- 
ments. That  mechanical  invention  and  scientific  discovery 
have  wide  implications  for  the  national  welfare,  implica- 
tions which  must  be  weighed  in  the  formulation  of  programs 
and  policies,  was  an  axiom  which  received  major  attention. 

The  central  idea  of  the  undertaking  can  be  stated  in  simple 
fashion:  anticipation  is  the  key  to  any  adequate  planning 
for  the  future,  whether  such  planning  be  public  or  private 
in  nature  and  whether  it  involve  human  or  natural  resources. 
In  large  measure  such  foresight  will  depend  upon  an  under- 
standing of  the  course  of  technological  advance.  For  while 
the  economic  condition  of  a  nation  is  determined  by  four 
factors — invention,  population,  natural  resources,  and  eco- 
nomic organization — the  first  of  these,  invention,  alters  as  a 
rule  most  swiftly  and  hence  can  be  more  readily  identified 
as  a  cause.  The  fact  that  ordinarily  inventions  require 
twenty-five  years  or  so  to  be  perfected  and  to  have  wide 
social  effects  makes  invention  in  a  real  sense  a  "social 

IT 

barometer."  While  an  adequate  basis  for  accurate  prediction 
has  not  been  achieved  as  yet,  important  clues  to  prospective 
change  can  be  discovered.  This  is  especially  true  inasmuch 
as  invention  never  comes  instantaneously  without  signals.  Thus 
the  report,  Technological  Trends  and  National  Policy,  was 
offered  "as  a  first  study  of  the  basis  of  impending  changes 
which  shape  the  Nation's  course  in  the  future." 

The  Impact  of  Technology — The  Late  Thirties 

Interest  in  Social  Effects.  "It  is  rightly  stated  that  the 
training  of  the  scientist  includes  no  awareness  of  the  social 
consequences  of  his  work,  and  the  training  of  the  statesman 
and  administrator  no  preparation  for  the  potentiality  of 
rapid  scientific  advance  and  drastic  adjustment  due  to  it, 
'no  prevision  of  the  technical  forces  which  are  shaping  the 
society  in  which  he  lives.'  The  crucial  impact  is  nobody's 
business."    This  statement,  taken  from  Sir  Josiah  Stamp's 
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recent  volume,  The  Science  of  Social  Adjustment,  epitomizes, 
in  many  respects,  the  real  situation  as  it  prevails.  Harsh 
as  such  a  statement  may  seem,  it  nevertheless  expresses  a 
major  difficulty  which  cannot  be  avoided. 

But  despite  Sir  Josiah  Stamp's  dictum,  many  signs  of 
awakening  interest  are  to  be  discovered  in  this  country ;  and 
such  interest  does  not  appear  to  be  confined  to  any  one 
group.  The  National  Resources  Committee's  technology 
report  is  in  itself  indicative  of  much  broader  developments. 
Together  with  many  other  investigations  made  in  the  last 
few  years,  this  work  is  representative  of  efforts  already  begun 
by  numerous  governmental  agencies. 

Organizations.  Public  officials,  moreover,  are  not  the  only 
ones  whose  attention  has  been  aroused.  Such  learned  soci- 
eties as  the  Social  Science  Research  Council,  the  American 
Council  on  Education,  and  the  National  Academy  of  Sci- 
ences, with  which  are  affiliated  many  professional  organiza- 
tions, have  not  only  cooperated  with  government  under- 
takings but  have  also  aided  in  fostering  investigation  and 
research  by  their  own  membership.  Foundations  like  the 
Carnegie  Corporation,  the  Laura  Spelman  Rockefeller  Foun- 
dation, and  the  Falk  Foundation,  needless  to  say,  have 
rendered  financial  aid.  It  is  interesting  to  note  that  at  the 
annual  meetings  of  the  American  Association  for  the  Ad- 
vancement of  Science  held  at  Indianapolis  from  December  27, 
1937,  to  January  1,  1938,  special  attention  was  directed  to 
discussion  of  the  relationship  of  science  to  society. 

Over  a  year  before  these  Indianapolis  meetings,  the  Pres- 
ident of  the  United  States,  in  a  statement  addressed  partic- 
ularly to  the  educators  of  engineers,  had  stressed  the  fact 
that  events  of  recent  years  had  brought  into  clearer  perspec- 
tive the  social  responsibility  of  engineers:  "In  respect  of  the 
impact  of  science  and  engineering  upon  human  life — social 
and  economic  dislocations  as  well  as  advance  in  productive 
power — the  facts  are  revealed  with  distressing  clearness  in 
public  records  of  unemployment,  bankruptcies  and  re- 
lief. .  .  .    The  design  and  construction  of  specific  civil  en- 
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gineering  works  or  instruments  for  production  represents 
only  a  part  of  the  responsibility  of  engineering.  It  must  also 
consider  social  processes  and  problems,  and  must  cooperate 
in  designing  accommodating  mechanisms  to  absorb  the  shocks 
of  the  impact  of  science.  ..." 

It  is  noteworthy  that  the  current  movement  as  exemplified 
by  the  Indianapolis  meetings  was  described  as  "an  effort 
to  shift  from  science  for  science's  sake  to  science  for  the 
sake  of  humanity."  One  of  the  significant  resolutions  passed 
at  these  meetings  read  in  part  as  follows: 

"Whereas,  science  and  its  applications  are  not  only  trans- 
forming the  physical  and  mental  environment  of  men,  but  are 
adding  greatly  to  the  complexities  of  the  social,  economic  and 
political  relations  among  them.  .  .  . 

"Resolved  by  the  council  on  this  thirtieth  day  of  December, 
1937,  that  the  American  Association  for  the  Advancement  of 
Science  makes  as  one  of  its  objectives  the  examination  of  the 
profound  effects  of  science  upon  society.  ..." 

Industry.  Private  industry  itself  is  carrying  on  widespread 
research  and  experimentation  centering  about  recent  mechan- 
ical changes.  While  it  is  difficult  to  gauge  the  broad  extent 
of  this  work,  in  such  diverse  cases  as  the  packing,  textile,  and 
automobile  industries,  as  well  as  in  a  host  of  others,  constant 
efforts  at  rationalization  have  been  and  are  being  made. 
Moreover,  attention,  has  not  been  confined  to  the  effects  of 
new  machines;  industrial  and  management  techniques  gen- 
erally have  been  subject  to  study  and  experimentation.  In- 
dustry too  has  initiated  numerous  schemes  for  protecting 
its  workers.  Dismissal  wage  agreements,  insurance  arrange- 
ments, retraining  and  rehabilitation  programs,  and  personnel 
guidance  projects  are  gaining  frequent  adoption.  The  total 
effort  which  private  industry  has  expended  along  such  lines 
is  probably  as  difficult  to  estimate  as  it  is  extensive. 

One  of  the  most  challenging  industrial  schemes  lately 
proposed  is  the  plan  of  the  Rust  brothers,  co-inventors  and 
manufacturers  of  the  famous  mechanical  cotton-picker.  In 
the  fall  of  1938  the  brothers  announced  the  formation  of  the 
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Rust  Foundation  through  which  they  propose  to  apply  a 
large  share  of  the  profit  from  their  invention,  when  and  if 
it  is  highly  commercialized,  to  aiding  the  agricultural  workers 
of  the  South.  They  plan  to  limit  their  own  incomes  from  the 
sale  of  these  machines  to  ten  times  the  wage  received  by  the 
lowest  paid  worker  in  their  factory.  All  profits  in  excess  of 
this  limited  income  set  for  themselves  are  to  go  to  further 
the  work  of  the  Rust  Foundation.  This  work  would  consist 
largely  in  rehabilitating  displaced  sharecroppers  and  farm 
laborers  of  the  cotton-growing  states  and  in  carrying  out 
research  and  educational  efforts  with  a  view  to  finding  a 
permanent  solution  to  the  problems  of  poverty  and  unem- 
ployment. The  Rust  brothers  are  modest  enough  to  realize 
that  they  cannot  do  the  job  alone,  but  they  are  deeply 
convinced  that  their  move  is  in  the  right  direction.  The 
idea  behind  the  Rust  Foundation  has  been  clearly  expressed 
by  John  Rust  in  a  foreword  to  the  Foundation's  Charter: 

"  As  much  as  we  are  concerned  with  the  welfare  of  the  people 
who  will  be  displaced  because  of  the  introduction  of  the  cotton 
picker,  it  is  obvious  that  we  will  not  be  able  to  take  care  of  all 
of  them  from  our  share  of  the  profits.  .  .  .  These  are  social  prob- 
lems which  must  be  dealt  with  by  society  as  a  whole.  ...  So 
far  as  we  can  see,  a  permanent  solution  to  these  problems  can 
come  only  with  the  introduction  of  a  planned  economy  of  abun- 
dance based  on  production  for  use  wherein  at  least  our  natural 
monopolies  are  socialized. 

"Sociologists  tell  us  that  a  co-operative  commonwealth  is  the 
next  step  in  social  evolution.  If  this  is  true,  it  is  our  wish  that 
the  transition  to  the  co-operative  society  will  take  place  with  as 
little  violence  and  confusion  as  possible.  To  this  end  we  are  will- 
ing to  co-operate  with  all  progressive  forces  looking  toward  this 
better  society  where  new  inventions  will  not  cause  unemploy- 
ment but  will  lighten  the  workman's  toil  and  raise  the  standard 
of  living  in  general." 

Awakening  Public  Opinion.  The  viewpoint  of  the  Rust 
brothers  is  assuredly  not  typical  of  American  business.  How- 
ever, a  fuller  awareness  of  the  social  effects  of  invention — 
of  what  machines  may  mean  in  the  lives  of  men — is  growing 
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up  among  many  groups.  An  expanding  literature  on  plan- 
ning has  reached  wide  sectors  of  the  public.  The  work  of 
writers  like  Stuart  Chase,  George  Soule,  and  Lewis  Mumford 
has  served  as  an  introduction  to  problems  which  the  ma- 
chine has  brought  to  the  fore.  Widely  recognized  studies 
such  as  those  produced  by  the  Brookings  Institution — 
Americas  Capacity  to  Produce,  America's  Capacity  to  Con- 
sume, and  Income  and  Economic  Progress — have  enlarged 
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the  circle  of  the  initiated.  While  the  startling  early  reac- 
tions conditioned  by  the  depression  years  have  abated,  the 
questioning  of  old  assumptions  and  arrangements  has  not 
by  any  means  subsided.  Certainly  the  experimental  policies 
of  the  New  Deal,  bitterly  as  they  have  been  opposed  in 
some  quarters,  have  served  to  center  attention  upon  diffi- 
culties the  solution  of  which  had  hitherto  been  largely  taken 
for  granted. 

In  June  1939  the  American  Institute  of  Public  Opinion, 
directed  by  Dr.  George  Gallup,  conducted  one  of  its  well- 
known  polls  among  persons  on  relief  throughout  the  country. 
The  Institute  raised  the  question:  "What  do  you  blame  for 
the  present  unemployment  in  this  country?  "  Many  reasons 
were  given;  but  these  people  out  of  jobs  did  not  blame  the 
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government  or  business  for  the  situation.  Instead,  the 
largest  percentage  placed  the  cause  of  unemployment  upon 
the  increasing  use  of  machinery,  "machines  taking  the  place 
of  men."  This  survey  showed,  according  to  Dr.  Gallup, 
that  a  surprisingly  large  number  of  persons  on  relief  had 
reasons  to  offer  for  the  continued  shortage  of  jobs,  reasons 
not  so  very  different  from  those  being  discussed  by  the 
economist  and  the  business  man. 

How  far  the  better  organized  and  more  articulate  groups 
of  the  vast  public  have  been  permeated  by  an  intelligent 
interest  in  the  emerging  situation  is  a  question  open  to 
speculation.  Clearly,  however,  there  have  been  filtering 
into  everyday  discussion  of  public  affairs  ideas  drawn  un- 
mistakably from  the  wide  range  of  questions  raised  through 
technological  change.  Such  ideas  are  sustained  by  more 
than  a  mere  intellectual  interest.  As  the  Railroad  Brother- 
hoods have  recently  expressed  it:  "In  the  minds  of  the 
overwhelming  majority  of  the  American  people,  the  time 
has  come  for  the  idea  that  the  masses  of  the  people  are 
entitled  to  a  fair  share  of  the  income  produced  in  this 
technological  age  of  potential  abundance  for  all." 

The  paradox  of  poverty  in  the  midst  of  plenty,  which 
was  so  sharply  stressed  in  the  early  depression  years,  re- 
mains as  a  central  consideration  in  the  contemporary  scene. 
But  more  and  more  this  central  consideration  with  its  im- 
plications is  being  raised  in  specific  situations  and  upon 
particular  issues.  The  interval  between  the  promulgation 
of  an  idea  and  the  actual  attempt  to  test  it  in  practice  has 
been  narrowed  down  considerably.  To  be  told,  for  instance, 
that  in  the  long  run  technological  unemployment  is  non- 
existent leaves  unchanged  the  needs  and  demands  which 
have  resulted  from  economic  dislocations  today.  The  no- 
tion of  potential  plenty  has  become  a  symbol  of  outspoken 
pressure  which  is  constantly  becoming  more  crystallized. 

A  Complex  Problem.  Needless  to  say,  the  impact  of  the 
machine  upon  society  is  not  a  simple  matter.  It  affects 
almost  every  conceivable  aspect  of  the  whole  social  order. 
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Even  dealing  with  a  single  industry  involves  problems  and 
interrelations  of  a  most  complicated  nature.  It  is  easy  to 
project  a  scheme  of  totalitarian  planning  and  control  in 
which  Utopian  results  may  be  predicted.  But  assuming  that 
the  people  of  the  United  States  do  not  choose  this  road — 
and  this  is  a  fair  assumption — the  task  of  adjustment  must 
of  necessity  be  based  upon  practical  "next"  steps.  Such 
steps  must  be  directed  towards  the  widest  preservation  and 
use  of  resources,  both  natural  and  human,  in  line  with  the 
promotion  of  the  general  welfare.  Effort  has  already  been 
consciously  expended  along  these  lines,  but  there  remains 
much  which  needs  to  be  done. 

Democracy  and  Social  Change 

The  Citizen  Must  Be  Informed  in  Order  That  He  May  Act 
The  making  of  national  policy  and  the  determination  of 
public  decision  are  not  the  business  of  the  specialist.  These 
must  be  settled  by  the  electorate  and  its  representatives. 
Still,  the  data  upon  which  wise  decisions  may  be  made 
certainly  come  to  a  large  extent  from  the  expert.  This  is  the 
most  important  function  which  he  can  perform  for  society. 

Experts  in  all  fields  frequently  possess  the  habit  of  con- 
fining their  activities,  so  to  speak,  to  writing  solely  for  their 
own  colleagues.  As  a  result,  research  becomes  a  magic  pro- 
cedure which  only  a  select  few  may  appreciate.  There  is  no 
denying  that  the  process  of  research  requires  the  highly 
trained  mind  and  that  its  results  are  often  of  necessity  com- 
plex and  technical.  Yet  clearly,  research  in  the  social  sci- 
ences which  remains  intelligible  only  to  the  select  few  is 
likely  to  be  sterile.  Unless  it  can  be  put  into  terms  which 
have  some  meaning  for  the  layman  and  the  student,  its 
results  are  bound  to  be  lacking  in  effectiveness.  The  exi- 
gencies of  the  times  demand  that  some  action  be  taken; 
and  it  is  important  that  those  who  are  governed,  as  well  as 
their  officials,  have  available  the  best  judgment  of  men  who 
are  at  work  expanding  the  frontiers  of  knowledge.  One  may 
well  be  sceptical  of  the  wisdom  of  the  average  man ;  but  un- 
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less  one  does  assume  that  individuals,  in  public  as  well  as 
in  private  affairs,  do  exercise  some  degree  of  judgment  and 
choice,  the  alternative  position  must  mean,  invariably,  the 
resort  to  force  and  arbitrary  rule  in  the  making  of  decisions. 

Democracy  Today.  On  the  surface,  the  critics  of  democratic 
institutions  score  easy  victories  when  they  point  to  the 
non-rational  factors  which  are  prevalent  in  the  present-day 
affairs  of  the  nation.  Somehow,  they  think  "pure"  democ- 
racy may  be  attained.  Do  they  not  have  the  illusion  that 
the  old  town  meeting  of  New  England  and  the  small  democ- 
racy of  ancient  Greece  can  in  one  way  or  another  be  repro- 
duced in  the  modern  large-scale  scene?  Are  they  not  asking 
too  much  of  the  ordinary  citizen  when  they  expect  him  to 
understand  in  detail  the  complex  and  technical  problems  of 
this  day  and  ageP  In  all  probability  the  average  man  is  no 
more  ignorant  or  less  wise  than  he  ever  was.  The  spirit  and 
the  objectives  of  modern  democracy  need  not  differ  greatly 
from  those  of  earlier  societies  upon  which  its  inspiration  is 
said  to  have  been  based.  On  the  other  hand,  the  notion 
that  every  man  participates  directly  in  initiating  and  making 
the  rules  by  which  he  is  governed,  even  granting  that  such 
a  situation  prevailed  in  bygone  centuries,  is  one  which  is 
untenable  in  the  modern  order. 

This  need  not  signify  the  abandonment  of  the  democratic 
thesis.  Nor  does  it  minimize  the  importance  of  participation 
in  democratic  processes.  No  country  nowadays  can  get 
along  without  the  services  of  technical  as  well  as  of  adminis- 
trative experts.  But  it  is  rather  important  that  these  experts 
be  subject  to  removal  when  their  work  does  not  suit.  Sim- 
ilarly, just  as  public  policy  must  be  determined  by  chosen 
representatives,  so  ultimately  may  these  representatives  be 
rejected  by  the  populace  as  a  whole.  In  a  representative 
democracy,  the  individual  performs  two  important  functions. 
He  is,  in  a  genuine  manner,  the  final  arbiter  of  any  measure 
passed  or  of  any  power  exerted.  In  other  words,  he  wears 
the  shoe  and  knows  where  it  pinches.  More  important,  if  he 
does  not  like  what  is  happening  he  may  check  his  rulers  by 
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refusing  them  his  support.  Many  further  provisions,  legal 
and  otherwise,  aim  to  protect  him  with  rights  whereby  his 
free  expression  may  not  be  frustrated.  The  twentieth-century 
democratic  idea  does  not  begin  by  assuming  that  all  men 
are  equally  wise;  but  it  does  contend  that  every  person  is 
significantly  worth  while.  Hence,  the  main  key  to  democratic 
development  lies  in  the  wider  distribution  of  real  power, 
power  in  the  sharing  of  which  every  individual  is  indispen- 
sable. 

Until  lately,  the  notion  that  the  growth  of  the  machine 
age  has  altered  the  essential  conditions  under  which  democ- 
racy may  thrive  has  received  scant  appreciation.  Until  re- 
cent decades,  the  great  strides  in  mechanical  advance  were 
largely  taken  for  granted.  Men  acted  as  if  little  had  happened 
to  their  world  except  the  invention  of  a  few  new  contrivances. 
That  continuous  revolutionary  change  was  taking  place  in 
their  material  culture  and  that  every  aspect  of  life  was  thus 
being  affected  and  altered  were  facts  not  readily  recognized. 
Largely,  it  was  assumed  that  the  solutions  and  institutions 
of  an  age  of  small  trade  and  agriculture,  a  pre-machine  age 
in  short,  would  in  one  way  or  another  meet  the  needs  of  an 
era  of  large  industry  and  manufacture. 

Nevertheless,  despite  the  hold  of  an  older  traditional  out- 
look, this  country  in  recent  years  has  been  slowly  making  its 
way  towards  a  new  viewpoint  and  national  policy.  The 
moves  it  has  made  have  been  typically  evolutionary,  ex- 
perimental, and  at  times  hit-or-miss  in  character.  But  ad- 
justments have  gone  on  in  the  fields  of  business,  agriculture, 
and  labor,  and  constantly  with  democratic  goals  in  mind. 
The  public  interest  has  been  a  determining  factor  in  the 
treatment  of  conservation,  land  policy,  monopolies,  social 
security,  and  other  national  questions.  Throughout  these 
and  scores  of  other  matters,  technological  forces  have  been 
key  factors  in  the  dynamics  of  the  situation. 

The  Twentieth-Century  Dilemma.  Most  nations  are  at 
present  facing  crises  unusual  in  magnitude.  Every  observer 
of  his  own  times  is  likely  to  lose  perspective  because  he  is 
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part  of  the  situation  which  he  attempts  to  survey.  In  con- 
sidering the  contemporary  American  scene,  however,  certain 
positive  factors  emerge.  The  high  degree  of  technical  de- 
velopment, the  abundance  of  natural  resources,  and  the 
wide  extent  of  a  home  market  are  factors  whose  importance 
is  not  to  be  underestimated.  Unlike  the  social  structure  in 
many  European  countries,  the  absence  here  of  harsh  class 
stratifications  and  the  comparative  lack  of  rigid  customs 
make  innovations  more  readily  acceptable.  To  these  may  be 
added  two  qualities  distinctively  American:  faith  in  educa- 
tion and  adherence  to  democratic  methods. 

To  be  sure,  there  are  obstacles  to  social  adjustment.  The 
United  States,  with  its  vast  distances  and  widely  differing 
geographical  sections,  resembles  not  so  much  a  country  as  it 
does  a  continent;  and  a  continent  is  difficult  to  govern  effec- 
tively and  to  administer  efficiently.  Likewise,  a  population 
composed  of  diverse  elements  of  race,  creed,  and  cultural 
background  makes  unified  action  hard  to  achieve.  True 
enough,  such  a  division  of  loyalties  acts  as  a  formidable 
brake  against  the  growth  of  a  strong  national  autocracy,  but 
this  safeguard  may  often  be  gained  at  the  price  of  political 
paralysis. 

Equally  threatening  are  the  highly  developed  pressure 
groups  which  have  emerged  and  which  tend  to  overshadow 
public  organization  as  well  as  public  interest.  These  un- 
doubtedly have  their  positive  and  socially  useful  functions 
and  at  their  best  constitute  signs  of  social  health.  Neverthe- 
less, in  many  respects  they  are  animated  by  an  individualis- 
tic-competitive viewpoint.  As  a  result,  the  group  struggle, 
if  not  the  class  struggle,  in  America  tends  to  take  on  char- 
acteristics of  an  anti-parliamentary  and  non-peaceful  nature. 
Thus  far  in  the  settlement  of  conflicts  the  resort  to  violence 
has  in  the  main  been  avoided.  But  increasing  pressure,  con- 
tracting opportunity,  and  the  quest  for  security  based  upon 
a  more  equitable  division  of  economic  power  have  tended  to 
sharpen  the  differences  between  groups  rather  than  to  guide 
men  toward  the  promotion  of  the  common  good. 
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The  United  States  until  lately  placed  its  faith  in  the  as- 
sumption that  the  free  use  of  individual  initiative  and  energy, 
which  were  undoubtedly  so  important  in  creating  its  vast 
economy,  would  lead  to  common  benefits  widely  distributed 
among  the  many.  As  long  as  the  frontier  continued  uncon- 
quered  and  the  country  remained  uncrowded,  such  a  creed 
remained  tenable.  Today  the  free-moving  and  fast-expand- 
ing order  of  the  nineteenth  century  which  supported  such  a 
viewpoint  has  disappeared.  "Freedom  of  contract  begins," 
as  a  famous  jurist  of  the  twentieth  century  has  so  well  put 
it,  "only  where  there  is  an  equality  of  bargaining  power." 
The  unfolding  of  democracy  has  brought  with  it  a  realiza- 
tion that  political  equality  unaccompanied  by  a  wide  distri- 
bution of  economic  benefits  leaves  numerous  individuals  help- 
less and  without  the  means  of  expression.  The  implications 
of  technology  itself  lend  support  to  such  a  contention.  For 
one  of  the  outstanding  achievements  made  possible  by  tech- 
nology is  continuous  industrial  process ;  and  continuous  proc- 
ess is  possible  only  when  goods  produced  are  in  wide  use 
and  in  constant  demand.  Machines  cannot  be  operated  ade- 
quately without  a  high  volume  of  output.  "We  cannot  have 
the  economics  of  mass  production,"  Harold  G.  Moulton, 
President  of  the  Brookings  Institution,  has  pointed  out, 
"save  in  an  economy  of  mass  consumption."  And  Brookings 
Institution  findings  have  conservatively  estimated  that  the 
unutilized  productive  capacity  of  the  United  States  is  capable 
of  bringing  the  incomes  of  all  the  lower  income  groups  well 
above  the  $2000  per  family  level.  Amoral  and  impersonal 
as  is  technology,  it  nevertheless  points  an  unmistakable  di- 
rection for  society. 

Effective  Controls.  That  such  a  direction  will  necessitate 
wide  extension  of  the  function  of  government  as  a  means  of 
planning  and  controlling  many  of  the  results  of  technological 
change  seems  fairly  obvious.  The  precise  manner  in  which 
such  extension  can  take  place  without  destroying  that  initia- 
tive and  incentive  so  necessary  to  the  effective  functioning 
of  any  economy  cannot  readily  be  discerned.   The  question, 
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however,  is  no  longer  whether  government  shall  attempt  by 
its  activity  to  aid  in  absorbing  the  shocks  which  come  from 
the  impact  of  invention.  It  has  shifted  rather  to  one  of 
keeping  the  necessarily  expanding  power  of  government 
democratically  controlled  and  directed. 

Political  institutions  in  the  United  States  today  are  sub- 
ject to  a  widely  disseminated  anti-governmental  attitude 
which  in  many  instances  promises  to  imperil  their  effective 
functioning.  For  generations  the  American  people  have  been 
thoroughly  indoctrinated  with  the  attitude  that  government 
is  but  a  necessary  evil.  There  is  danger  that  any  large  posi- 
tive steps  taken  to  implement  national  policy  may  meet  or- 
ganized opposition  which  cannot  be  easily  overlooked. 
Democracies  pay  the  price  of  being  slow  and  unwieldly,  a. 
price  which  may  be  reckoned  well  worth  while.  But  there 
comes  a  time  when  inaction  may  prove  disastrous.  Govern- 
ment is  at  present  the  only  means  whereby  all  sectors  of  the 
community  may  be  represented  in  the  effort  to  cope  with 
broad  issues  of  the  day.  Unless  there  is  a  wide  awakening 
to  this  fact,  adequate  measures  will  not  be  forthcoming. 
Small  efforts  for  grave  predicaments  do  not  necessarily  yield 
small  results;  more  often  they  yield  no  results. 

Contemporary  institutions  and  ideas  require  drastic  re- 
casting in  the  light  of  the  imperatives  of  the  machine-power 
age.  Whether  adjustment  to  the  emerging  situation  can  avoid 
being  cataclysmic  will  depend  not  alone  upon  the  research 
of  the  scientist  and  scholar,  and  upon  the  farsightedness  of 
the  industrialist,  labor  and  the  public  administrator,  but 
even  more  upon  the  common  understanding  of  the  citizen. 

As  the  trying  years  of  the  fateful  forties  unfold,  attention 
everywhere  is  directed  to  the  disastrous  results  of  interna- 
tional conflict.  The  dominant  role  of  technology  in  modern 
warfare  is  universally  recognized,  for  instruments  of  both 
offense  and  defense  are  being  thoroughly  mechanized.  The 
long-range  bomber  and  the  anti-aircraft  barrage  symbolize 
the  new  era;  but  there  is  little  opportunity  to  gain  full  per- 
spective of  the  multitudinous  scientific  advances  which  are 
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taking  place.  The  feverish  pace  of  invention  in  the  field  of 
armaments  is  bearing  its  toll  of  obsolescence.  We  have 
seen  nations  which  were  regarded  as  invincible  military 
powers,  possessed  of  weapons  most  effective  in  offense  and 
defense,  succumb  to  the  impact  of  the  even  more  modern 
nations  which  have  built  up  their  armaments  in  very  recent 
years.  And  today,  as  always,  secrecy  is  itself  the  very  es- 
sence of  military  strategy.  What  long-run  effects  may  accrue 
from  so  widespread  a  holocaust  are  extremely  difficult  to 
foresee. 

From  all  this  the  United  States  does  not  and  cannot  re- 
main aloof.  Efforts  have  been  turned  more  and  more  to  per- 
fecting those  weapons  upon  which  the  safety  of  the  country 
depends.  The  adaptation  of  latest  industrial  techniques  to 
the  production  of  instruments  of  war  goes  on  apace — always 
seeking  to  benefit  from  the  most  recent  experience  of  nations 
engaged  in  modern  warfare.  There  are  military  experts  who 
believe  that  the  most  basic  and  time-tested  principles  of 
military  tactics  are  being  shaken  and  revolutionized  by  the 
new  technology.  Meanwhile  no  field  which  science  and 
invention  have  developed  in  more  peaceful  times  remains 
untapped.  What  changes  may  occur  in  all  sectors  of  the  Amer- 
ican economy  as  a  result  are  hard  to  estimate.  The  experi- 
ence of  the  next  decade  may  well  serve  to  reshape  the  whole 
institutional  fabric  of  America.  Unless  and  until  the  use  of 
technology  is  subordinated  to  constructive  and  socially  de- 
sirable ends,  the  prospects  for  society  in  the  future  remain 
dim  and  uncertain. 

SELECTED  READING  REFERENCES 

Arnold,  Thurman  W.,  The  Folklore  of  Capitalism,  New  Haven,  Yale 
University  Press,  1937. 

Bernal,  J.  D.,  The  Social  Function  of  Science,  New  York,  The 
Macmillan  Co.,  1939. 

Chamberlain,  W.  H.,  Collectivism:  A  False  Utopia,  New  York,  The 
Macmillan  Co.,  1937. 

Chase,  Stuart,  The  Economy  of  Abundance,  New  York,  The  Mac- 
millan Co.,  1934. 


466  TECHNOLOGY  ANDSOCIETY 

Cooke,  M.  L.,  and  Murray,  P.,  Organized  Labor  and  Production, 

New  York,  Harper  &  Bros.,  1939. 
Dahlberg,  A.  0.,  Jobs,  Machines,  and  Capitalism,  New  York,  The 

Macmillan  Co.,  1932. 
Dewey,  John,  Liberalism  and  Social  Action,  New  York,  G.  P.  Put- 
nam's Sons,  1935. 
Flanders,  R.  E.,  Taming  Our  Machines,  New  York,  R.  R.  Smith, 

Inc.,  1931. 
Furnas,  C.  C,  The  Next  Hundred  Years:  The  Unfinished  Business 

of  Science,  New  York,  Reynal  &  Hitchcock,  1936. 
Hausleiter,  Leo,  The  Machine  Unchained,  New  York,  D.  Appleton- 

Century  Co.,  1933. 
Henderson,  F.,  The  Economic  Consequences  of  Power  Production, 

London,  George  Allen  &  Unwin,  Ltd.,  1932. 
Laidler,  W.  H.,  American  Socialism:  Its  Aims  and  Practical  Pro- 
gram, New  York,  Harper  &  Bros.,  1937. 
Leonard,  J.  N.,  Tools  of  Tomorrow,  New  York,  The  Viking  Press, 

1935. 
Lerner,  Max,  It  Is  Later  Than  You  Think,  New  York,  The  Viking 

Press,  1938. 
Loeb,  H.,  Life  in  a  Technocracy,  New  York,  The  Viking  Press,  1933. 
Loucks,  W.  N.,  and  Hoot,  J.  W.,  Comparative  Economic  Systems, 

New  York,  Harper  &  Bros.,  1938. 
Moulton,  H.  G.,  Income  and  Economic  Progress,  Washington,  The 

Brookings  Institution,  1935. 
Mumford,  Lewis,  Technics  and  Civilization,  New  York,  Harcourt, 

Brace  &  Co.,  1934. 
Newlon,  J.  H.,  Education  for  Democracy  in  Our  Time,  New  York, 

McGraw-Hill  Book  Co.,  1939. 
Rugg,  H.  0.,  The  Great  Technology,  New  York,  John  Day  Co.,  1933. 
Soule,  G.,  An  Economic  Constitution  for  Democracy,  New  Haven, 

Yale  University  Press,  1939. 
Stamp,  Sir  Josiah,  The  Science  of  Social  Adjustment,  London,  Mac- 
millan &  Co.,  Ltd.,  1937. 
Strunsky,  S.,  The  Living  Tradition,  New  York,  Doubleday,  Doran 

&  Co.,  1939. 
Tugwell,  R.  G.,  The  Industrial  Discipline,  New  York,  Columbia 

University  Press,  1933. 
United  States,  National  Resources  Committee,  Technological  Trends 

and  National  Policy,  Washington,  D.  C,  U.  S.  Government 

Printing  Office,  1937. 
Wallace,  H.  A.,  Technology,  Corporations,  and  the  General  Welfare, 

Chapel  Hill,  University  of  North  Carolina  Press,  1937. 


INDEX 


Administration,  new  areas  of,  385- 
386;  regionalism  in,  386 

Advertising,  as  influencing  resistance 
to  invention,  315-316 

Aeronautics.  See  Airplane 

Agriculture,  mechanization  in,  18; 
soilless  or  tray,  19;  unequal  dis- 
tribution of  mechanization  in,  189- 
191;  increased  productivity  per 
worker  in,  201  ff.;  displacement  of 
workers  in,  202  ff . ;  decrease  of 
horses  in,  203;  tenancy  in,  204; 
concentration  of  land  ownership, 
204;  national  policy  for  future  of, 
206-208 

Air  conditioning,  290-291 

Airplane,  future  of,  18;  passenger 
traffic  on,  62;  increased  speed  of, 
62;  increased  safety  of  flying,  62- 
63;  technical  changes  in,  62-64 

Airports,  construction  of,  104 

Aluminum  Co.,  monopolistic  control 
of  patents  by,  213-214 

American  Association  for  the  Ad- 
vancement of  Science,  resolutions 
by,  455 

American  Council  on  Education,  454 

American  Federation  of  Labor,  184; 
philosophy  of,  444-445 

Ammann,  O.  H.,  and  Bowden,  E.  W., 
quoted,  100 

Animal  husbandry,  combat  of  disease 
in,  86;  difficulties  of,  86;  efficiency 
in  domestic  animals,  86-89 

Armco  iron,  15 

Artificial  respiration,  131-132 

Assembly  line,  42;  in  automobile 
manufacture,  43 

Automatic  operation,  trend  in  indus- 
try of,  37  ff. 

Automobile,  number  registered,  60; 
streamlining  of,  61;  fuel  for,  61; 
farm  usage  of,  89 

Bakelite,  13 
Bang's  disease,  86 


Baylor  University  plan,  327 

Bessemer  process,  36 

Blood,  circulation  of,  130;  transfu- 
sion methods,  133 

Blood  pressure,  machines  for  measur- 
ing, 123-124 

Boot  and  shoe  industry,  continuous 
process  in,  39 

Bowden,  E.  W.,  and  Ammann,  O.  H., 
quoted,  100 

Bridges,  construction  of,  99-101 

Bronchoscope,  126 

Brookings  Institution,  estimates  of 
productive  capacity  in  the  United 
States  by,  457 

Brown  blight,  85 

Building  expansion,  114 

Bunt  disease,  84 

Butanol  lacquer,  113 

By-products,  extent  in  industry,  140; 
utilization  in  industry,  152 

Cabbage  yellows,  85 

Capital  investment,  need  for,  160 

Capital  obsolescence,  in  industry,  140; 
illustrative  case,  153-155;  diffi- 
culty of  evaluating,  155;  policy  of 
manufacturers  with  regard  to,  157; 
extent  of  in  United  States,  159-161 

Cattle  breeding,  88 

Cellulose  materials,  use  of,  152 

Centralization,  influence  of  invention 
towards,  362-364;  pre-depression 
discussion  of,  391 

Ceres  wheat,  83 

Chemistry,  in  production  of  consum- 
ers' goods,  14;  future  of,  442 

Chemists,  117 

Cigar  industry,  mechanization  of, 
225  ff.;  handicraft  in,  225-227;  con- 
centration in,  229;  influence  of 
consumer  upon,  230;  use  of  short- 
filler  machine  in,  232;  use  of  long- 
filler  machine  in,  232;  number  of 
persons  employed,  232-233;  influ- 
ence of  cigarette  industry  upon, 


467 


468 


INDEX 


232-233;  alteration  in  job  require- 
ments, 233;  case  of  R.  G.  Sullivan 
Company,  234-238 

Circulation  of  blood,  130 

City.   See  Urban  centers 

Clark,  J.  M.,  quoted,  177-178 

Clothing,  295-297;  new  styles  and 
materials,  295-296;  new  processes 
in  manufacture  of,  297 ;  standardi- 
zation of,  297 

Coal  mining,  old  and  new  methods 
in,  178 

Commercial  buildings,  construction 
of,  102-104 

Committee  on  the  Costs  of  Medical 
Care,  331-333 

Communication,  wire,  66 ;  wireless,  67 

Congress  of  Industrial  Organization, 
185 

Construction,  as  related  to  business 
prosperity,  94-95;  definition  of, 
95-96;  technological  advance  in, 
96-97;  prefabrication  in,  98  ff.; 
rational  engineering  design  in,  98; 
modern  tendencies  of,  98-99;  new 
materials,  99,  112-113;  bridges, 
99-101;  new  machinery  in,  100; 
dams,  101-102;  commercial  build- 
ings, 102-104;  factory  buildings, 
102-104;  transportation  facilities, 
104-107;  underground  works,  107- 
109;  houses,  109-113;  use  of  plas- 
tics, 113;  expansion  of,  114 

Consumption,  284  fF. ;  household  fur- 
nishings, 285;  service  establish- 
ments, 285-286;  electrical  devices, 
287-291;  confusion  in  buymanship, 
298 ;  lack  of  grading,  299 ;  protective 
legislation  for  consumers,  299-300; 
aids  to  consumers,  300-301 

Continuous  process,  trend  in  indus- 
try of,  37  ff.;  steel,  41;  making  of 
castings,  42;  in  automobile  man- 
ufacture, 42  ff. ;  assembly  line  in, 
42  ff. 

Controller,  44-46 

Conveyor,  40 

Corn,  raising  of,  83 

Corn  picker,  photo  of,  195 

Corporation  assets,  142 

Cotton,  83 

Cotton-picker,  441;  Rust  Foundation 
plans  for  adoption  of,  456 


Cotton-spinning  machine,  early  crea- 
tion of,  28 

Craft  unions,  184 

Craven,  T.  M.  A.,  quoted,  70 

Crime,  influence  of  technology  upon, 
342  ff. ;  extent  of  rural  and  urban, 
343;  detection  of,  344;  treatment  of 
criminals,  345 

Crop  cultivation,  results  of,  200 

Cruse,  Andrew  W.,  quoted,  289 

Curly  top  disease,  84-85 

Cystoscope,  126 

Dairy  products,  293-294 

Dams,  construction  of,  101-102 

Democracy,  role  of  citizen  in,  459- 
461;  social  change  and,  459-464; 
role  of  expert  in,  459-461;  influence 
of  invention  upon,  461,  463;  pros- 
pects in  United  States,  462 

Depression,  influence  upon  ideas  by, 
448  ff. 

Designers,  117 

Detroit,  influence  of  technology  upon 
government  of,  340;  growth  per 
capita  cost  of  government  in,  340; 
growth  of  government,  340-341 

Diagnostic  apparatus,  120-126 

Diesel,  use  of  in  railroads,  57;  farm 
use  of,  194 

Disease,  in  livestock,  86;  in  crops, 
84-86 

"Disposal  by  dilution,"  350 

Domestic  economy,  34 

Draftsmen,  117 

Drainage,  79 

Dykstra,  C.  A.,  quoted,  356 

Eastman,  J.  B.,  quoted,  58 

Economy  in  industry,  51 

Efficiency  expert,  role  of  in  industry, 

146  ff. 
Eggs,  flock  production  of,  87 
"Electric  ear."  See  Televox 
Electric  eye.   See  Photoelectric  cell 
Electric  voice,  48 
Electricity,  rural  usage  of,  92 ;  use  for 

power  in  industry,  144;  number  of 

homes  wired  for,  280;  devices,  287- 

291 
Electrocardiograph,  121 
Electron  tube,  15 
Electropolygraph,  125 
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Employment,  relation  of  productivity 
to,  176 

Engineering,  specialization  in,  118; 
Franklin  D.  Roosevelt  on  responsi- 
bilities of,  454 

Erosion  control,  79-80,  199 

Facsimile  transmission,  16,  68-69 

Family,  influence  of  frontier  psychol- 
ogy upon,  268;  influence  of  Indus- 
trial Revolution  upon,  268-269; 
conditioned  by  urban  pattern,  269; 
changing  conditions  of,  275-276; 
decreased  size  of,  276-277;  future 
of,  277-282 

Farm,  motor  vehicles  used  on,  196  ff. ; 
increased  productivity  on,  198 

Farmers,  in  pre-war  United  States, 
444 

Father  of  American  Manufactures,  33 

Federal  aid  to  states,  369-373;  in 
1938,  370 

Federal  Bureau  of  Investigation, 
identifying  fingerprints  by,   346 

Federal  Communications  Commis- 
sion, 70-71 

Federal  government,  growing  finan- 
cial responsibility  of,  383;  expand- 
ing authority  of,  384  ff. ;  contribu- 
tion to  national  buying  power,  392 ; 
relations  to  urban  centers  during 
depression,  392-394 

Fertilization,  81-82;  chemical  appli- 
cations to,  82 

Food,  292-295;  processing  of,  294- 
295;  as  regards  Pure  Food  and 
Drug  Act,  298;  lack  of  grading  in, 
299 

Fulton,  Robert,  quoted,  312 

Fusarium  wilt,  85 

Gallup  poll,  on  causes  of  unemploy- 
ment, 457-458 

Gas  heaters,  291 

Gastroscope,  126 

Gifford,  Walter,  quoted,  421 

Government,  expenditure  by  func- 
tions at  various  levels  in  1932,  341 ; 
general  influence  of  technology 
upon,  362  ff . ;  centralization  in, 
362-364;  growth  of  number  of 
workers  in,  363;  close  interconnec- 
tion of  all  levels  of,  382;  financial 


aspects  of,  382-384;  recent  ex- 
penditures by,  383;  major  trends  of 
last  ten  years  in,  395-396;  changing 
ideas  of,  396-400;  research  by, 
410-412 
Grants-in-aid.      See  Federal  aid  to 

states 
Graves,  W.  Brooke,  quoted,  368 
Group  hospitalization.    See  Hospital 
service  plans 

Heat  therapy,  130-131 

Heating  apparatus  for  homes,  291-292 

Heliotherapy,  129-130 

Hemacytometer,   125 

Hendrickson,  Roy  M.,  quoted,  201- 
202 

Highways,  construction  of,  105-107 

Holmes,  Mr.  Justice,  quoted,  397 

Home  construction.    See  Housing 

Horsepower,  total  of  electric  motors 
in  factories  in  United  States,  39; 
available  in  United  States,  446 

Hospital  Service  Plans,  typical  ar- 
rangement of,  328;  rapid  accept- 
ance of,  329-330;  limitations  of, 
330-331 

Hospitals,  staff  of,  322 ;  cost  of  appa- 
ratus in,  323;  facilities  of,  324; 
public  financing  of,  325-326 

Household,  physical  aspects  of,  272- 
275 

Housing,  construction  of  single  units 
for,  109-113;  in  urban  centers, 
261-264;  promotion  of  low  cost 
projects,  262-263;  future  possibil- 
ities of  prefabrication,  263;  large 
scale  enterprise,  263-264;  inte- 
grated neighborhoods,  264-265 ; 
percentage  of  families  according  to 
type  of  dwelling,  273-274;  declin- 
ing home  ownership,  275;  recent 
federal  provisions  for,  393-394 

Hybrid  corn,  83 

Illinois,  biennial  appropriations, 
1929-1941,  373;  grants  to  local 
governments,  1929-1941,  374 

Illinois  Bell  Telephone  Company, 
shelving  of  patents  by,  212 

Indicator,  44-46 

Industrial  fuel,  methods  of  savings  in, 
147 
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Industrial  hygiene,  scientific  applica- 
tion of,  49 

Industrial  instruments,  44  ff. 

Industrial  Revolution,  34  ff. 

Industrial  unions,  185 

Industry,  social  and  economic  condi- 
tions arising  as  result  of  mechaniza- 
tion in,  140  ff. ;  managerial  aspects 
of,  140;  waste  in  production,  140  ff.; 
capital  obsolescence,  140  ff. ;  use  of 
new  materials  in,  140  ff. ;  by- 
products of,  140  ff . ;  products  of, 
140  ff. ;  large  scale  equipment  in, 
140  ff.;  concentration  in,  140-142; 
new  equipment  in,  141;  economy 
in,  143*  use  of  steam  power  in,  143- 
144;  use  of  electric  power  in,  144; 
management  in,  145;  personnel 
man  in,  145-146 

Injection,  instruments  of,  132-133 

Insect  pests,  control  of,  84-85 

Insulation,  112 

International  relations,  influence  of 
technology  upon,  364-365 

Interstate  compacts,  375-379;  New 
York  Port  Authority,  375-376; 
Ohio  River  Sanitation  Compact, 
376-377;  late  developments  in,  378 

Interstate  cooperation,  recent  meth- 
ods of,  375-380;  recent  trends  in, 
379 

Inventions,  and  social  change,  3-4; 
outstanding  in  twentieth  century, 
4-8;  trend  in  future  of,  9ff.;  of 
tomorrow,  13  ff.;  primary  and  de- 
rivative effects  of,  19  ff.;  influence 
of  social  needs  upon,  25  ff. ;  influ- 
ence upon  democracy  of,  461,  463; 
influence  of  war  upon,  464-465 

Iron  lung,  131-132 

Irrigation,  79,  199 

Jackson,  Robert,  quoted,  406 

Kidney  worm,  86 

Labor,  potentialities  of  machines  for, 
179-184;  training  of,  183;  influence 
of  technology  upon  organization  of, 
184-187;  extent  of  organization  of, 
186;  resistance  to  invention  by, 
217  ff.,  in  pre-war  United  States, 
445 


Large  scale  equipment  in  industry, 
140-145 

Laryngoscope,  126 

Law  and  order,  relation  of  inventions 
to,  342  ff. 

"Leadloy,"  a  new  process  of  machin- 
ing steel,  152 

Leisure,  302-303 

Lettuce  mildew,  85 

Liberals,  in  pre-war  United  States, 
445-446 

"Lie  detector."    See  Polygraph 

Livestock,  86;  results  of  control 
measures  upon,  201 

Lochner  vs.  New  York,  397 

Lyon,  Leverett  S.,  quoted,  399 

Machine  process,  how  it  originates, 
37-38 

Machinery,  new  types  for  construc- 
tion, 100  ff.,  improved  working 
conditions  due  to,  180-181;  po- 
tentialities for  labor  due  to,  179- 
184;  and  shorter  hours,  182;  and 
higher  wages,  182 

Madison,  James,  quoted,  382 

Management  in  industry,  140,  145 

Manufacturing,  growth  of  in  the 
United  States,  34  ff. ;  increased 
productivity  in,  447 

Marglobe  tomato,  85 

Marquis  wheat,  83 

Mass  consumption.  See  Consumption 

Materials,  new  for  construction,  99  ff., 
112-113 

Measuring  and  controlling  devices  in 
industry,  investment  in,  148 

Mechanization,  extent  of  electrified 
tools  and  machines  in,  39;  effect 
of  war  upon  agriculture,  198;  in  the 
cigar  industry,  225  ff. 

Medical  equipment,  321-325 

Medicine,  machines  in,  118  ff.;  equip- 
ment used  in  practice  of,  119-120; 
use  of  diagnostic  apparatus  in, 
120-126;  equipment  used  in  treat- 
ment of  disease,  127-134;  advance 
in  medical  education,  319-320; 
specialization  in  practice  of,  320- 
321 

Metabolimeter,  124 

Metallurgists,  117 

Metropolitan  areas,  247-250 
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Monopoly,  in  industry,  213  ff.  Also 
see  Patents 

Mosaic  disease,  damage  by,  84,  re- 
sistance to,  85 

Motor  vehicles,  use  of  on  farm,  196  ff. ; 
Also  see  Automobile 

Moulton,  Harold  G.,  quoted,  463 

Municipalities,  early  growth  and  func- 
tions of,  339  ff. ;  per  capita  cost  in 
Detroit,  340;  crime  control  by, 
343;  traffic,  348;  fire,  349;  water- 
works, sewage  and  garbage  dis- 
posal, 349-351;  public  health,  351 
ff. ;  functions  of  health  department 
of,  352;  increasing  importance  of 
professions  in,  354;  relation  to  fed- 
eral government  during  depression, 
392-393 

Nail  rust,  85 

National  Academy  of  Sciences,  454 

National  Association  of  Housing 
Officials,  375 

National  Health  Act,  333-335 

National  Resources  Committee,  early 
work  of,  451-452;  study  of  tech- 
nological trends  by,  452-453 

Neoprene,  14 

Newcomb,  Simon,  quoted,  6 

New  industries,  151  ff. 

New  products,  151  ff. 

New  York  Port  Authority,  375-376 

Nitrocellulose  lacquer,  113 

Noise,  technical  devices  for  control  of, 
353 

Obsolescence,  See  Capital  obsoles- 
cence 

Ogburn,  William  F.,  quoted,  281-282 

Ohio  River  Sanitation  Compact,  376- 
377 

Oil  burners,  292 

Old  age  group,  extent  of,  372-373 

Oscillometer,  125 

Parasites  of  livestock,  86 

Parking  meter,  348 

Parran,  Thomas,  quoted,  334 

Patents,  number  granted,  10;  shelving 
of  by  corporations,  212  ff. ;  Illinois 
Bell  Telephone  Co.,  212-213;  shelv- 
ing of,  213,  407-408;  legal  back- 
ground of,  404-405;  practical  ap- 
plication of,  405;  monopolistic  im- 


plications of  present  system,  405  ff . ; 
recent  hearings  on, 405-409  ;number 
issued  to  large  corporations,  407; 
Hartford-Empire  Co.,  407-408;  ad- 
visory council  to  recommend 
changes,  409-410 

Perry,  C.  A.,  quoted,  272-273 

Personnel  man,  145-146 

Persons,  employed  at  industrial  re- 
search, 52;  engaged  in  manufac- 
ture, in  1940,  52 

Photoelectric  cell,  15;  use  of  as  indus- 
trial instrument,  46-48 

Pipe  lines,  64 

Planning,  technology  and,  28  ff. ;  in 
urban  centers,  355-359;  in  Cin- 
cinnati, 355-356;  C.  A.  Dykstra, 
quoted  on,  356;  activities  chart  for 
small  city,  357;  limitations  of  pres- 
ent efforts  by  cities,  358;  need  for 
broadening  concept  of  municipal, 
358;  regionalism  in,  385-386;  Ten- 
nessee Valley  Authority,  387 

Plant  breeding,  of  wheat,  83;  of  corn, 
83;  of  cotton,  83;  science  of,  83-84, 
crops  cultivated  by  means  of,  83- 
84;  control  of  insect  pests,  84-85; 
resistance  to  disease,  85 

Plastics,  13;  in  construction,  113 

Plethsmograph,  125 

Police,  technology  and,  343 

Polygraph,  344 

Population  trends,  250-255;  relation 
of  foreign  born  to,  250;  urban  and 
rural  rates  of  reproduction,  250; 
farm-city  migration,  252-255 

Populist  Party,  444 

Poultry  factories,  88 

Power,  growth  in  use  of  mechanical, 
37 ;  reduction  in  cost  of,  38 

Power  lift,  76 

Power  take-off,  76 

Prefabricated  housing,  16,  109-112 

President's  Research  Committee  on 
Social  Trends,  391;  report  of,  449- 
450;  recommendations  of,  451 

Pressure  groups,  462 

Principle  of  substitute  inventions,  25 

Production,  in  the  United  States,  35 ; 
changing  processes  of,  37  ff. 

Productive  capacity,  Brookings  In- 
stitution estimates  for  United 
States,  457 
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Productivity  in  industry,  role  of  the 
efficiency  expert  in,  148;  role  of 
personnel  manager  in,  148-149;  em- 
ployment and,  176;  increase  in 
agricultural,  198;  increase  per 
worker  in  agriculture,  201  IT.;  in- 
crease in  manufacturing,  447 

Products  of  industry,   140 

Professions,  rise  of,  116;  number  of 
persons  engaged  in,  117;  increasing 
importance  in  municipal  govern- 
ment of,  354 

Progress,  American  faith  in,  443 

Pure  Food  and  Drug  Act,  298 

Radio,  use  of  two-way  police  system, 
344;  history  of  growth  and  federal 
regulation  of,  415-421;  Radio  Cor- 
poration of  America,  416-418;  first 
public  programs,  418;  Acts  of  1927 
and  1934,  419-420;  public  re- 
sponsibility of  broadcasting  com- 
panies, 420 ;  in  primary  and  second- 
ary schools,  422-424,  university 
broadcasting  by  means  of,  424-426 ; 
"You  and  Your  Government" 
(NACRE),  426-429;  channels  re- 
served for  school  board  in  1938, 
430;  serving  the  public  interest, 
431-437;  self  regulation  by  indus- 
try, 434;  recommendations  by  Fed- 
eral Council  of  Churches,  434-435 ; 
final  policies  undecided,  436 

Radiotherapy,  129 

Railroad  Rrotherhoods,  on  potential 
abundance  for  all,  458 

Railroads,  55  ff. ;  expansion  of,  55-56 ; 
use  of  steam  locomotive  in,  57-58; 
electrification  of,  57;  freight  traffic 
on,  58-59;  passenger  traffic  on, 
58-59;  farm  usage  of,  90-91;  con- 
struction of  facilities  of,  105 

Rational  engineering  design  in  con- 
struction, 98  ff. 

Rationalization,  in  industry,  455 

Raw  materials,  better  use  of,  151 

Recent  Social  Trends.  See  President's 
Research  Committee 

Recorder,  44-46 

Recreation.  See  Leisure 

Refrigeration,  farm  usage  of,  91-92 

Regionalism,  385-391;  Federal  Re- 
serve System,  385;  relation  of  plan- 


ning to,  385-386;  Tennessee  Valley 
Authority  as  experiment  in,  388- 
390 

Rehabilitation  programs,  183 

Research,  governmental,  410-412;  co- 
operation of  outside  agencies  with 
governmental,  411,  412 

Resistance  to  invention,  limiting  com- 
petition as  a  factor  in,  208  ff. ;  by 
business  interests,  210  ff.;  patent 
control  a  factor  in,  212  ff.;  in  trans- 
portation, 214;  by  labor,  217  ff.; 
through  custom,  310-311;  role  of 
inertia  and  conservatism,  310-314; 
psychological  factors,  311;  steam- 
boat, 312;  bath  tub,  313;  automo- 
bile, 313-314;  as  influenced  by  ad- 
vertising and  style,  315-316;  de- 
crease in  recent  times,  316-317; 
government  as  influenced  by  group 
interests,  402;  under  fascist  states, 
403;  under  democracies,  403-404; 
role  of  patent  system  (See  Patents), 
404-410 

Resistance  to  plant  disease,  85 

Riesman,  David,  quoted,  122 

Roads,  farm  use  of,  90 

Roentgen  rays.    See  X-ray 

Roosevelt,  Franklin  D.,  quoted,  454- 
455 

Rust  Foundation,  plans  for  cotton- 
picker  by,  456 

Safety  engineering,  49-50;  use  of 
welding  in,  50;  relation  to  profits  of, 
50 

Sarnoff,  David,  quoted,  416,  433 

Scientists,  lack  in  social  science  train- 
ing of,  452;  Franklin  D.  Roosevelt 
on  responsibilities  of,  454 

Scrap  metal,  152 

"Serialization"  of  machines,  39 

Service,  as  related  to  consumption, 
285-286 

Shorthorn  steers,  86 

Siemes,  method  of  making  steel,  36 

Smith,  T.  V.,  quoted,  380 

Social  change,  effects  of  inventions 
upon,  19  ff.;  democracy  and,  459- 
464 

Social  engineering,  federal  leadership 
in,  394 

Social  interrelationship,  224,  441 
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Social  Science  Research  Council,  454 

Social  scientists,  lack  of  training  in 
science  of,  452 

Social  security,  effect  of  invention 
upon,  23 

Social  Security  Act,  370-372 

Soil  conservation,  research  in,  78-79 

Soilless  agriculture,  photo  of,  207 

Soundless  piano,  354 

Soybean  crops,  84 

Spirometer,  125 

Stamp,  Sir  Josiah,  quoted,  453 

Standard  of  living,  302-305;  high  in 
United  States,  302;  leisure,  302- 
303;  uneven  distribution  of,  304- 
305 

Standardization,  of  products,  150 

States,  role  of  the,  365  ff . ;  inadequacy 
of  boundaries  of,  365;  influence  of 
technology  upon,  367  ff. ;  recent 
criticism  of,  367-368;  new  arrange- 
ments with  federal  government  by, 
368;  recent  socio-economic  legisla- 
tion by,  369-375;  aid  to  local  gov- 
ernments by,  373;  biennial  appro- 
priations for  1929-1941  by  Illinois, 
373;  future  of,  380 

Steam  power,  use  of  in  industry,  143- 
144 

Steel,  rise  in  production  of,  36;  con- 
tinuous processes  in,  41  ff.;  use  in 
railroads,  54-56 

Stern,  Bernhard  J.,  quoted,  217 

Stethoscope,  121 

Stinking  bunt,  84 

Studebaker,  John  W.,  quoted,  430 

Style,  as  influencing  resistance  to  in- 
vention, 315-316 

Subways,  construction  of,  108-109 

Sugar  crops,  84 

Sullivan,  R.  G.  Company,  234-238 

Swine  sanitation,  McLean  system  of, 
88 

Synthetic  resins,  13,  113 

Synthetic  rubber,  14 

Talking  books,  16 
Taxation,  changing  base  of,  364 
Technocracy,  448-449 
Technological  trends.     See  National 

Resources  Committee 
Technological   unemployment.      See 

Unemployment 


Teletypsetter,  11 

Television,  16,  69-71 

Televox,  15;  use  of  as  industrial  in- 
strument, 48 

Tenancy,  in  agriculture,  204  ff. 

Tennessee  Valley  Authority,  387-390 

Textiles,  labeling  of,  299-300;  regula- 
tion by  Federal  Trade  Commission, 
299 

Thatcher  wheat,  83 

Therapeutic  apparatus,  127-134 

Thiokol,  14 

Tractor,  74-78;  early  models  of,  74- 
75;  the  "all-purpose  type"  of,  75- 
76;  modern  features  of,  76-78;  ex- 
tent of  use,  191  ff.;  size  of  farms 
using,  193;  topography  suitable  to, 
193;  type  of  crop,  193-195 

Trade  unions.  See  Labor 

Transportation,  resistance  to  inven- 
tions by  agencies  of,  215  ff. 

Trucks,  farm  use  of,  89-90 

Tunneling,  construction  by,  108-109 

Underground  works,  construction  of, 

107-109 
Unemployment,  166-179;  extent  of, 
167;  types  of,  168;  relationship  be- 
tween  technological   and   general, 
168-174;    influence    of   inventions 
upon,  170;  difficulties  of  analysing 
technological,    174-175 ;    prospects 
of  new  industries,  175;  Gallup  poll 
on  causes  of,  457-458 
Unemployment  compensation,  371 
United  States  Housing  Act  of  1937, 

375;  recent  provisions  of,  394 
United  States  Police  School,  345 
Urban  centers,  growth  of,  244-247; 
influence  of  mechanization  upon, 
244-247;  total  population  of,  245; 
the  factory  system,  245;  gainfully 
employed  persons  in,  246;  com- 
munication, 246;  transportation, 
246;  emergence  of  pattern  in,  255- 
258;  sociological  definition  of,  255- 
256 ;  physical  disintegration  and  so- 
cial disorganization  in,259-266;lack 
of  planning  physical  plant  of,  259; 
dependence  of  residents  upon  or- 
derly functioning  of,  259-260;  sui- 
cide in,  260;  chief  maladjustments 
in,  260-261;  housing  in,  260-261; 
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slums  in,  262,  265;  percent  of  popu- 
lation residing  in,  269;  insecurity 
of,  354;  planning  in  355-359;  plan- 
ning in  Cincinnati,  355-356;  future 
of,  359;  recent  federal  provision  for 
housing  in,  393-394 
Urey,  Harold  C,  quoted,  442 

Veblen,  Thorstein,  445 
Vincent,  George  E.,  quoted,  335 
Visual  broadcasting,  67 
Vocational  guidance,  183 

Wallace,  Henry  A.,  quoted,  208 
War,  influence  of  technology  upon, 
365;  invention  as  affected  by,  464- 
465 
Waste,  in  industry,  140;  in  produc- 
tion, 161-164 


DEX 

Waterways^fe 

Weather  forecasting,  80-81 

Weintraub,  David,  quoted,  145,  146, 
147 

Wheat,  83 

Wheeler,  Burton  K.,  quoted,  421 

Wirth,  Louis,  quoted,  256  ff. 

Women,  gainful  employment  of,  270- 
272;  status  of,  270-272;  occupa- 
tions of,  271;  ages  of  gainfully  em- 
ployed, 272;  marital  status  of  gain- 
fully employed,  272 

Workers.   See  Labor 

Working  conditions,  improvements 
due  to  machines,  180-181 

X-ray,  uses  of,  20;  industrial  use  of, 
49-50;  diagnostic  use  of  in  medi- 
cine, 122-123;  therapy,  127-129 
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